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MI.MOHA PI'DH'A IN COORC. 


i!v r. A i;Alii;Eii, s,- i.i,. 


t'‘ ^h‘ ^ fit . 1 / idi' 


Mim<*sa Pi iuca, tl]*‘ >eji-iti\ i- jtlant, i> a hanci.some weed, with 
jmt'lv divided leaves, (d a rleiieate jj[re(‘H ridour when fresh and 
turiiiiij_j hrowiiisli (»r leddi^li wuh a^ie. 1 lie flowers are 
iMtnic in small lAniiid pink le ads and ilie resulting there- 

Ihan aiY' in elu-it'r> <d -aeh <d wliieli lia> a number of little 

lii)(d\s up'tn its ('d^e‘.>, lli‘^ ni'ist >tiikinL; chaiacler el the plant 
is that, wleni tniudesf the k a\A > ;0 eiict- e]'>>e up tlieii leaflet.'? and 
iHeome depres>ed. Thi> ha? eau>. d it t.. be cidled -humble 
plant “ in Anieriea. while it> apparent ■' aetiiig ' ha? earned for it 
the name el .mmiie nr ae!<ii. and leaiee .Mimosa, M hen thelea\e? 
are thus depressed, it i- >n-ii -u that, under the tealhery green. 
iH.ih tlio stems and leafstalk- ain h- avily armed with sharp thorns 
and the general ai^pnarane. nt tlm plant is enmpletely ehanged, 
Huis. on walking iln<nigP a ind.i nf sm-itiu' plant, a l.rojid track 
e left hediiiid nt' a daikei enhun. Tim Inavtrs njMm again in a 
'ouple ot’ hours a- if tiotliing iiad liapp^aiea IojI -luib tltein. ihis 
niiefdesenplinu will -uttKvbn tli--' u Imse at t eiitinii has imt been 


drawn in tlie platit. 

It is H Ii.-itiv ofRnizil ami i>n.l.:ilily otlior i.arts ,,f Soutli 
Am. rum. Kai uin in liis - \'..ya,i,m R.niml tlm W.nl.l " speaks ol' 
'll- laues n.uiul Hi., a. I..'ii,- e-vere.l ''ith u. ami the marks lei'i 

ap.ili the |)l,ants-as I'.ittle pass. (1 till'.. li-lr It is tt"" itlely dis- 

"iliutcd over all warm .■.nintriev It iseommoii in the West Indies 
aid in luosi of til., tivpieal i>laiijs. In Ceylon it has Ion-' Ix'en 
l.'iown and is deserihed as on.' ol'tiu' im-t tr.mhlesome of weeds. It 
''abundant in parts of Assam ami has been eredited with oausiiio 
'd.•.■l.snn thee..oli..,s' l. os. It has spivad fre.'ly in parts ..| the 
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Wynaatl and is at home every where at the foot of the Western 
Ghauts. From the many vernacular name.s given to it in various 
parts of India it woujtl appear to liave entered the country a lemg 
time ago. 

3. The- sensitive plant Ines now, however, aroused th‘^' sus 
pieion ot the Coorg Govei'nment. ami I was (hiputed to make a 
ti)ur of observation. The following notes as to its distribution 
were made on a joui'iiey fi'JMn Coimbatore, through Tolfiehen v. 
to Sidapur. It was first seen (Ui the side the rad wav near 
Olivakkot, and was thereafter noted as abundaiu in all sunny ami 
well-drained places, tliriving e.s[>eeially on tin* baidcs of lateritr 
hut entirely absent wliere the soil was vany saiidv. Along iln* 
coast'it wa.s rai’ely seen, although Inu’e and tln-re it eo\ ered small 
areas. At lellicherjT it was raie ami. on riding towards th*- 
gliauts, it was not met with in tiie dense, shaded, [)e[jper-g rowing 
region. About 5 miles i nit it \\as seen in snnnv places, ami in 
cieased gradually as the cultnation showed ;Ln upland eharaiUi'i, 
sometimes forming a close, den so eover nvi-y neglected div paddv 
fiekls. Ai; Irrity Hridge it was vorv ahumiant and luxuriain 
c(>\ ei iiig open place.s witli a densi* ina'^s ami sometimes ehnihing 

over the wayside vegetation for thrro oi' foui' foot. Nheuvr tie 

foot of the hills tlierc were roadside hanl\>. where, for humlretC 
jards, it formed a sort of hedge, ft)ur feed across and higli, prnm d 
to an even rounded surfrioe l>y the sun, clothed with its dolieao 
foliage ana cosered witli it^ masses of j)ink flower Iiead> 
After this, as the vegt^tation incre'ised in luxuriai.ee, it gradii 
ally became less frequent, until on the ghauts it entirely disap[)rar 
ed. It was also aKsent on the grass land ala>\e Waltekolli aiid 
wa.s only once seen on the way to \ i raj pet. ileyoml Amufti ii 
again appeared, but not in anything like the quantity belosv ghaut 
Along the coflee plantations it wa.s seen heie and there on tie 
loadside in sunny parts and was present to some extent In tlv 
open space before the circuit-house at Pollibetta. It was finalK 
met with in great force at Sidapur whore some 20 acres of orang' 
grove near the circuit- house were covered with one dense mas.s "I 
the exclusion of all other vegetation. 



PLATE XI. 






PLATE XII. 



\si> [. 


*'' ' ' N, Siit.uTi; 


T;., 



MIMO.SA FUDIUA IN C'OOKG. 


121 


4, From tho.so observations we learn something of the 
natural requirements (jf the plant. It is at home in warm 
;uk 1 warm temperate regions ; likes plenty of sun with a sufficiency 
Ilf rain, requires well-drained soil, and is especially abundant on 
'^lo|>ing hanks or where theie are unevennesses in the ground ; at 
the same tiim* it will (‘over with a nniforni sheet well-drained 
or slo[)mg grouml wfiere there is fiee access of light and air; 
it is absent in sandy soils and is h ss abundant where the soil is 
lieh and other vegotatioii can readily ^mother it, while under 
tall shade it grows pniyrly oi- is(Mitire]y al)sent. Its typical home 
the i‘oadsid(\ and iiidia-d it is lojyortcd IVoin the Federated 
Malay States to l)c tin- fii>t \\r*al whi(di tak('S up and keeps the 
xldes of newly- open r-d road-, 

j It is an annual in tin* rnited Stat^^s, but probably 
bi'comes perennial in the tropics It i'onii> long branches which 
• ither scram l>b* over otlier low {dants or. lying on the ground, 
i(H>t at every no(h*. routing power makes it easy to propa- 

gate by cuttings, and this has lyccn d<>ne in rubber plantations in 
the Malay States. Tlic I'oiit >V''tcm well developed and the 
j.laut is aide to withstand a iu<'(lci ate (Irgree . dMrought. although 
It does not grow iiandv tli' H and br-coines vei v hairy, ft has been 
tduiid dillieult to grow u at (.'oimbaTore lo} class work, ihe 
loots are \v(dl eovered with nit rogr-iiou^ ihhIuIcs and, lait ioi* its 
tliorns. tlu‘ ])lant would b*- a iiio'it \alualde aid as ,i giamiul cover 
Mi open estate's. It "ceds very :tl>undant ly. almost every leaf axil 
i'carnig one or lW(> Inaids ol tlowors, winch in due eoiirse become 
a mass nt' inourv'al seed pod-., 'Die latter are prickly and split 
’![) readily into separatt* segments, catdi eontaining one seed, and 
tiiese mericarps adhere e.asiiv to passing laulies. such as the teet 
"I cattle, and this readv means o( dispersal seems to account tor 
the sudden appearance <>f the plant in numbers at widely separ- 
ated [daces. I ha\t‘ calculated that a good liead of fruits 
niay contain laO .^eials and that a good sized plant may at one 
wild tile same time hear as m any as 10,000 seeds, in \arious 
> I ages of ripeness, The stuisitive plant in the twange grove at 
^ida[Hir was at the time o| my visit lull ot fmii and thisaiea 
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alone would am pi 3^ suffice to stock the whole ot Coorg. It is 01 1 
a main road where the traffic is heavy and is regularly grazed by 
a large herd of cattle, d’lie plant is peculiarly free from insect 
and fungoid attacks and the seeds have been known to keej) good 
for over 60 years, and may thus lie in the soil for a coiisiderabl* 
period. These facts — together with its own s{}ccial [leculiarity, 
undoubtedly a protection from mechanical injuiy and grazing 
animals — indicate that we ha\'e to do with a highly specialized 
plant, fully able to take eai-e of itself’ and the i[uestiun of tightiiiL: 
it becomes a very difficult one. We havt', howevei*, h^jiriit that it 
has certain needs, and also that ther^‘ ait* i‘ei“tain natural harrier- 
which prevent its s[)read. Tlie oxti'a luxuriant vegetatinii on th< 
ghaut is the drst great ban ier r'> be noted : it >hould not therefor, 
be a danger to the local forests. Its partiality to sunny phiLV - 
will render its entrance to cotl^ r estates or <»tlo'i' shad\' “ tot*-^ 
unlikely. On the other hand, it proniisr.c to be ti’oublesome in rili 
open cultivation such as ui’aiigt' and ruhbei’ [)}antation.‘;. It ma d 
not be feared in the cultivation ot’ fhe } plains because of its iita d 
for abundant imdsture : and it doe> not seem *to ladi-h samry -oil. 
This latter is jirobably due in part to. the drvm‘>^ of siidi land, 
tor it is not unusual tor plants fiaad)' supplied with nit i‘o<_^o‘i- 
producing nodules to take up sandy land. Such is tin* easo witli tie 
groutuHuit, the wild indigo ( yby/Ae-o/o o) and ( aNuat ie:. 

trees, which latter will grow in almost iniro sand bocauso ot th- 
immense number of laige, inassf fl iiodule> oji tlieir roots. 

G. As to its ecoiioinie walin: tiiei'o is miK*h t<' be Naid ioi n. 
As has been pointed out by tlm .seientitie ollievrs in tin* Kederat- c 
Ma}a3" States, it is vei’v well provided with nodules and is an exe* 

lent cover (nr the ground ill that it elose^ its loavo^ in i*loud; 

weather ano iit night, and thus exposes the giouml todeu an-^ 
rain, while during briglit light it protects tin' uM’ouiid from if 
heat of the sun. It shouhl tor;n a ve-rv usi-ful rotation with hn 
padd3^, for it will bo casil\' remosed in [Hopariiig tin* land befo! 
sowing and will cover the ground Lluring tho rest of the yem 
On examining the neglectnd orange ami pepper tote at Sidapm. 
it seemed probable that it has harl a very salutary etl’eet on tl.' 
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iree8. Tlic |je[ipi;r vines lire very strong and healthy, while the 
flush of green leaves (jii the orange trees is very marked, and 
shows that they are doing well. As to its fodder value, the 
owner of the ]>luntati<ni has iiil'ornied me that his eattle eat it 
freely and have done so for the [jast two years without any ill 
effect. 1 ohi^erved tlieui feeding uliile I war^ at work and 
have al'^o noterl goat.'- ilaintily idjoosing the lender shoots and 
prel’eri’ing them to gi’a,». In tliesi' e]iai'aetei> the |)lant seems to 
Im' lather useful lliaii other\\ ise. It is reported from the States 
that it is iojurious to cattlo hee tux- llie tlioriis are liannful inter- 
nally :iiul that shee[) >ullei' from uleer> in llieir feet because the 
prick] V fruits get in lie tween theii' toes. 1 do not see any reason 

for su|i[M>sing that t]ii> i- ih^- eax in C Kirg. Tile cattle arc 

iepo!‘ted to be* <|uite Ileal tliv, and there ale many worse tliorils 
in the tropie." that tin* >t.itement about the sheep seeiii.s to re- 
(juire \a'i itieatioii. Idc' " ine isnnai k applies to the imputed 
ulcers (01 th' (ipoio'S b,':_:s in .Assam. All tins same, the presence 
of hard, siiai'p thoi n'' is a sullieieiit (s iunter[*oisL' to all its good 
(jU ilities. espi-eiallv in a e uinirv win r*' tlie natives feet and legs 
ill (‘ uneo\ r red It !■' aii" int( i ( stuiLi' fiiel tlnit the tiiree most 

uiidesirahle plants in India aif tlnoin’ and. but foi this fact, the 
Laiitamt, s(‘nsitlve plant and pilekly pear might ii(( doubt be 
weleonual in tile tield>, rii' y all, in tbeir way. form ^eXcelk nt 
eovt'i* for tin' gi'xuini. one tif tlie iir-ai needs in all tixjpieal 

agriculture. 

7. Ila\nm ‘Uiee ela^^ed i>'iihrf{ as a noxious weed. 

We must m>w e*oiisid»u’ what eliaiiees tin I’e are of exterminating 
It. And this (piestion is far inoi'e ditlii'ult than would appear at 
tii>t siglit. liefoia* detailiiiLt the varn>us means of eradication 
which have (K-curivd t*> nn‘. it will be well to refer to other 
'^imihir (‘ases. as well as the genera! i{ motion of the balance of 
wature. We are. it ma\ be stated at the laitset. in entire ignor- 
aiict* why exact Iv a plant, usually growing seattoieii. will, inIicu iii 
' ' W' surroundings, sonnet imes (aaau’ the ground so as to become a 
st. Wiiat are riglitlv regarded as noxious wei'ds in one place 
o (' treipiontlv of no ai’count in what appear to in'' the oxactK 
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similar conditions of another. Two or three Scotch thistles 
have been noted as covering completely hundreds of square miles 
on the South American pampas, smothering all vegetation and 
even hiding a man riding on horseback. The white clover has 
spread over almost all temperate regions, in some places com- 
pletely ousting the indigenous weeds over large tracts. A small 
red sorrel common at home, has clothed whole Iandsca[)es in 
New Zealand with a sheet of red to the exclusion of all other 
vegetation. A small Composite. im|>f)i te(l with grass seeds from 
England, has become such a pest in Now Zealand that, oncr 
appearing in a locality it has desti'oyed the natural grasses in 
three years. In iheso cases the balance of natui'e seems ti> ha\a‘ 
been hopelessly disturbed. But there ar^ also cases wliich would 
give us some hope. The Ijantana which wa.s fnn nei'Iv regarded 
as a pestilential weed in Ft-deraled ^^a]av States i> imt now 
regarded as such, ha\ing large-!y j]i>appeai'KL The sam» 
curiously IS said to be true of tile sei).>iti\ e jdant w hiedi ha> qiiitt 
disappeai’ed from part- of the Malay States wheii* it was tbrmerly 
abundant. A vei’y tr<Jiible,si>ine je st in \*-u Z'-alaiid, called (}i. 
“Cape Weed. ' was \'ote<l by }-Jirori \uii Ifiigri in “an 

inexteniiinalile p*'st, ' but it has now given plaee (o lu<“erne and 
grasses, 


8. These lew [acts ]]a\e bem meJitioned to >n]iow that tliei' 
IS possible ho[aj in this dire'etion, naiiioK-, ot' miiure's ultimat* |\ 
adjusting matte]> so that ni; plaiit oeeiipie.^ inora* than its fan 
share ot the land. (1) A nd they .-.uggest the mothod ot 

fighting the sensitive that of <d' course' tli^ 

nio.st scientific plan that (‘an be adoptetl but it is slow. At tin 


same time, it must Ije held in mind that the more rapid ami 
drastic inetliods ijf so ealle‘(l eradication imuallv adopteal niav in 
actual fact liindr r nature s ad justnnutt and thus grcatlv jn'oloii- 
the time during which a plant may be* rngar(hMl as a [jcsf. 
(2) A rather more promising plan will be to atteinjit directly t<' 
mterfeie with tlie l.>alHuc^* of nature hy t nt rnflmt inj sinik(* /c,v> 
feared plant wliicli will drive (mt the invading wand. It is trm 


that Httem[)ts tjf this kind aro rfirdv .siua’essf’ul, (.'ases are fui 
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ivcord where desirable weeds have been sown for many years 
. ntitiiiuously in new localities having similar climates to their 
mwii without any practical result, while, in others, the casual 
introduction of some new plant by an accident has led it to take 
hold oC vHst stretches of land in spite of strenuous opposition. 
An Interesting and suecessjul ease* is tliat fif the watercress in 
Xew Zealand. After it> introduetion it ra])iclly became a pest 
in that it choked u[> the rivLUs >0 as t<* ju'event navigation. It 
was, however, noted that tin* water mots ot‘ willows interfered 
with its gia.wth, and I ho planting ol willows along the banks of 
dio streams was eom[)lete]y ^neees>tul and did awa\' with the 
' \[)ensi\e eradieatirni w(nk, One >niall >ti’ete]:i <>f river had 
pitw iously eost a yeai lo ele;\i', Lalaiig (Iniperata sj) ) is 

]un’hap> tin* most ditlnnilt o}' :ill sts to (h al with because o( it> 
jjartlv habit and haig umlei gi^ amd shmes. hut it is said to be 
-inothered by a «-i‘ee|)ing passion . 

Idle usual pi'-llioii of i\ir ^»-ii>itiv^' plant in C«Miig is lui tlw 
madside. with Laiilaiia h* vaid and tore>t beliiiul. hal 

other plants l:i'"W ^ueer ->t‘ully in -iimlar |■<^-itiol!> ■ (dhsovva- 
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'ait here, again, the weed is u>ele>> tor gia/ing and Is not liked. 

' /mcsj/Zo i> alumdant in sona plaee>- ( I 'olhl’el ta) and is used 

a ground eo\erei m some i^tales. hut it grows ratlnr tall and 
i'M.-s not euver the ground ^‘ery well. is coin- 

'uon in situations suited to .l/oenso It is a small wiry 

hiisli with good lihi't* hut ol no ust' as a ttwIdLi' plant, elgt 
■'/o/cen/e.s has manv small seeds and c'oines up in enormous (luan- 
'itif.s where tlu' xinili has lii'ii'lninit. U is alnimhuit on waste 
"tlee land atul slemhl l)e a ii'i’tn! sinothever. I he same mar he 
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6aid of the Spanish needle (lyolcns sp.) and tlie larj^e ruse-llowciAM! 
C\fS/>iON so abiiiKlant around Pollihelta. f riffoyu.,,, \ 

a small ereopin^’ elover-Iikc jdaiit wldch forms a close mat with 
the local grass. It is wortii <’onsidcring as a rival of Mimosa, foj 
it has been notetl a.s eagerly taking ii[j the fresh earth winu'e Mi 
mosH ha.s been dug out. itself niight be trieb, 

as it would probably grow over the top of the Miiiiosa and mighi 
smother it as it is said to do Lalang. »Seeds wei'e collected dm 
itig mv stay of Sida, Ageratuui, Hide) is, C'^sinos, and Leuca> ani! 
these were sown in tlie cb.ared plots at Sida[mi' and l^illibct l.i. 
'fhe result will be of iiitcie^t in >oiiiL‘ nioiii}|> time, but not Inn- 
can be said of the surco" or oiln tavi>r of this line of work with- 
out far more eaiefnl and rxi-ndod .>tiid\' ot‘ the local emidition^ 
Ob.servatiun> are thereioro calh d toi' oii tlu' suhjert. and ospccialK 
if any plant can anywlaa'r Im cri’dil*'(! with re placing thr >eii^iti\. 
plant in the ai'ea. I \ui\r made a iioi.>. for instance, that, c: 
the orange platitatioii at Sidapur w hero stw ei al pepj>er \ iip ' 
have been cut down. iiumei'oii> suek.'iN are appearing iVom th- 
underground runners, lu >ueli [dai'es whih* the gras> is growing 
freely, there are hip ^oii^itive plant.-, altliougli there aio 
all around. 

(3; The many valuahh^ piopert le> ot tiie s(‘ii-lti\a- plant woii'c 
lead us ^t(J llope tor llie jn'ti'l 'fri m/i o/ II f rill' 

has been looked tor in the Strait.-, but 1 liave' no kiiowhidge wiii, 
what result. I liave braird it cppidid- ntly atlirined tliat there 
sueh a vai'iety in the Fiji Islands and that it is n-ed as a grenni-i 
cover, but I have had iio miatns ol as(*ertaii)ii)g il tin- is a tac' 
It it is found, it will be wr-ll w'ortli propagat ing a- w ell as cro>siij-.: 
with the local variety. riiornines- u-ualK iimre proiiouncp'i 
in dry .situations, and the plants below ghaut -eem to In- b--.- trou 
blesonie iii tliis I'espect than m (’oorg. A- this is probahh 
simple Mendelian character, d might be worth w liih' 1 rving a ciO' 
with a thoi nle.ss Miinosa ot flie same section. Hut lu^re 
receive no help from tlu> Indian h.rnrs. Tliey are mostly shnih 
or large cliniliers and heavily armed. In |>razli, howawei’, wliei 
the* hulk ot the Mimosas oeeiir, there are maiiv winch ai 
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ilionilt'ss and it should iiut be iiujjossiblu to obUtiii seed ot‘ one of 
I he uiuirnied varieties closely allied to ivdiva. Experi- 

ments Oil these lines cannot, ot* course, be carried out without 
jileiity ot time and a properly e<juipped statt' 

(1) Tlic or/oo/ </i\<fro.rfiim of the .-en.-itive plant is not dith- 
cull. And were it ikjL for its extraordinary seeding powers, the 
whole thiiJg might be rapidly and safely carried through. Any 
r.»rm of destruction must, however, be repeated at intervals because 
<il the enormous mass ot >eeds m the giamnd, whieli germinate at 
the least eneouiageinent. I'liis has been noted wherever attempts 
have been made to elear tin' Mimosa, a^ well as in the road from 
Irrity Bridge to hrukm. 

In the densely e(>\erei[ ni'anye plaiitation at bidapur 1 liave 
tried the u>( ot mainuties tor (l,r (^,',,- 00 / sickles 

lijr cutting the stalks oil shoi t, and tin ordii)ar\- dal piece vt' iron 
Used 111 the hav L*ountiy lor elearnii: gras> lawns, ealled “ swurds. 
nt these the maniutie appt ar- t“ lie considelahly the ijuickest 
and cheapest. flie stalk' are tough and Jitiieult to etit. 
Iln- eost ot >c!apiiig wa^ found to hr- alMiut Ks. 1 per 

acre. Alter >ueh work tin ro<Us will shoot again and the 
countles> seeds iit iho >oil will '^rnninato ! hoging out the whede 
plant M eiiis to hr improlitabh. . I ha\a.‘ iioiiced that the grouinl 
thus IreshU' tui'iied ov r ha> >ooii hrr n nn aded by a v»p’v laiLte 
number <»f srrdlnigs whieh eai^t riv lak» Indd tin:- tr<sli earth 
and that. 111 almost all Cii'os, the work has been iiuUiieiently done 
aiiii Noiiji^ lU tlir old >hoots ha\i- sproutMi again. As will Ite seeti 
below, tile 'ueco's of tile m.'thod ot’ sera[)iiig the gi’ound with the 
maniutie will depend up< n tlie time when it is done, and tills cam 
not he detmanined without a elraier kinovKdge ot the lite hi>tory 
■t tile pLint. 

(a) hisfnirlii^n hif '( e-,'/ e^//w E\ptlimeMts WelC made 
■Mt li sodium ai St ante sjM’a\'e<l 1 1 oio a k iia] 'sn*k sprayer. I he ab(»ve- 
eiminid parts witlieia tl up ipiickly einmgh, bin I eeuld not stay 
'•'g ruiough to sta' the elfeet on the nndeigroumi parts. The 
•fi’t'Dgih iistal wu'^oin' m siNtem ind tin' t’osi p< i' aere o{ material 
*"ie (o aliout I'U, b ll i^ (|Ulte po".ihle tluo a Weaker solution 
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may be as effective, but I used tlio strength which had been proved 
elsewhere to be most effective on general surface vegetation, 
The work was slowly done and needed two coolies. In otiici 
countries one man is found sufficient, but I do not think that tb s 
will be so in India. It is possible with densely covered ground U> 
do an acre a day, but, where the plants are scattt'i’ed, both th^ 
material and the labour will eover a inueh greater area. Tin 
best time for spraying wriuld appear to be tine sunny weather 
with good dews at night. It is ijsrle.ss to attemfit it during high 
winds or in the rainy .-irasmi, 

((j) ( )f all tho mellnaU, tliat o| >lrs( rxrf/tm hff firi WtMild 
appear lo be the in‘>st effbetivr lait, fi>i- vari-m^ rrason>, it eouM 
l)e rarelv >afelv carried Tw«j I'aets may. ho\\e\oi. m»t«-d 

Fire seems to destroy tlu‘ b'l't in tin- gi'nind atlrr Ncrapiii^ 

nr sickling, and wher^A ci' tlm Mmn->a ln'ap> had Immmi burnt after 
cutting, tln.-ro a[>[)taired a >ni'{ii i-iiig iiumb< i’ nl’ .‘-•■vdlingN. 1 1n 
tire, in tact, \\liile it a[»jM'ai> tn t|. «.trny ili^ uinba-gi'nund part-, 
seems to liave a >tiniu]atiiig rt ..n grrminanon nf tin- >r* d- 

Thi.s IS ot course df‘siral»l'', tnr it ;tll tlii- ''r<'d‘' '’an l)*‘ indiU’nd t' 
gcriniiiatn in nin- snas<ei, tin- sulpsrcpn-iit \\nik will ho griMtiy 
dimiiiislied. I louml that alO r -'‘r.iping in gnn.l jpit >uii, il wa' 
(juitc cfisy tn hum thn tra-li within a f' w Imiii-, in laot, nii ili- 
same daju It might l>i; ]ni»ihh' in dri'-r {)'‘i inij> nf tln- ynart' 
burn tile wlmle o/. and if tin- Mimn>a will imt madily !)Ui ii. a 

tew hraiiehe.s of Laiilaiia laid on inp wniild prnli.dily Miffion. Mm 
the metlio'l will havt- tn he- very 'MUtinu>lv wni kni in ( ’nnr- 
because (d" fui'est fires. 

9. All tlnj.se e.Kpei imemts will j|n^Vl‘V»■r dep'-nd uj)nii ih- 
life-history of the [)lant. Altlmngh a (‘' i taiii numhi j njMphx-r va 
tioiis have been mad''. th':i'*- ai’o ntlna* faot.s wlii'’]i sjiniild h- 
determiiierl helore noiieerte’d aotinn oniild lx; wi>»'Iy undertaken 
It i.s iin[)urtaiit, in tfm first pla^a*. to learn w hetln r there are an; 
definite seerling and tlowei'ing perinds. Fmm the plants ol>s,M'Ve. 
in Cof)rg it a[)pears probable tliat. wliili* flowering and Iruilin. 
all the year rf)Uiid, tin* plant wiW glow tu'U'e luxuriantly am 
flower more [a'ofvisely in tin’ wetter N'eatlmr, w hile tin- tlnwa-riii 
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will largely cease and tlie seeds mature better in the dry times of 
lie' year, ^fany plants that I saw at the time ol my visit (end 
ni October) had completely ceased growing and were full of 
lipening and ripe fruits. The seeds will, in the same way, 
jtjobablN lie d>^im<int duiin^ the hot di y weather and germinate 
in masses as soon as the soil becomes moist. facts should 

however be determined wit!) full regard to tlie usual peiiod.s of 
lain and drought. It might bo dangerous, for instanee, to con- 
duct extemsive measures at the j)resent moment when tlie plant^ 
air f\dl nf ripe socd, ludess managed with extreme care, the 
ivsult will only be ronder th<‘ plant a very great assistance in 
the matter oi dispei'sal by sred. Tlie eori’ect time n[' action ean 
indv be determined after obtaining a better knowlralge of the life 
(.yele the sensiti\e plant in Coorg. In any case theie will 
have to he two operatinns^ nin; for tlie desti'iietion of the gnov- 
nte plants and the other ibr the >eedliiigs which ill >[)ring up 
t" lake their place, A ml detciiiiining the length <d' tinii' 
hi tween t!u‘ two (i[)eratious we slnudd. in the lirsl [)lace, learn 
(I) how long it takes f.ir the seedling to grow into a mature 
plant witli ripened seed and (2) liow long it takes fbr a tlower to 
cliange into a set (d mature ]aid>, l'h*.se ob>ei'\ ations eaii only 
la made hy those on tin' "pot and should not be a dithcult piece 
'*1 work. 

1*^ I made two halt> in ( h»org. -uieat Ih’llibetta and the 
"thcr at Sidapur. and the t’ollowing expeiiineiiS uere tried as a 
pr* liminary "tep tiovaials limling out the b* st method of dealing 
'^ith the pest. 

At P(dlibetta the open spaoe in tVoiit of the circuit dioiiso 
.signs of an imasion bv the wee<l. It liad been treatetl 
ih>'Ut a moiilb l)fdbre mv arrival and this fact enabled me to 
do' Some useful ob.Nei'vat ions, Where tlie ]>lanls had been dug 
' "'t. there were nearly always new healthy shoot" springing from 
'ic old roots and the fi'eshly turned up soil was full ot seedlings. 
^ '‘ftintfnini fnllttrtuii was however making a hid for the 
'“anipied space and eertain other weeds were also eoining up. 
here tlu' Mimosa had been cut bv sickle, there uas a close e\>ver 
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oi‘ new ^shoots, and winre the tr;isli had been burnt, tlie 
roots were dead and all arouiul an enorinuiis mass of seed lin;^> 
liad appeared. In places, was also L'uniino upyerv 

tliickiv. while ( W>v'>/o (tn'K and especially seedlings wer* 

iijueli in evidence. 

Two eX[>ei‘inients were tried on the ground which had ihii 
been treated by cutting and bin ning llie trash. 

(^1) .S[)ra\ ing with svaliuin ar.^ciiite. Two [>atc]ic.s each about 
|,8U0 spuare feet were treated. Most of the [>lants willierril 
(piieklv, but suiiks were not dead when I left tiu* [daee. I lje>' 
had, ln)Wever, received a >evere -shock and, allhougli the lea\' ^ 
were expanded, they had lost theii' >r‘n>iti\ eiie.''s. 

(’J) Digging the giuinni, Twn j>lot> were tluis dealt witi. 
ciU'e being taken L«> iii\ei l the >oil.^. Thi> rxpviiinent was ii-a 
intended as a deinon.''tratioii ot a piartical iin ihod, Init ratln-i 
learn more about the i'fcu[H‘iati\e [)ow»‘i> of the plant. Halt ■'! 
tlie dug area wa.s left as it wa'' and halt w a.'- si,\\ii with a inixtiii' 
of seeds (jt .Ne/o and . [f/rnff f/ m. 

II. At .^idapur the aiea eh>.M ti wa.> the orange gr-e,. 
owned bv M. K. Ky. Hidaya \v\\n kindly iruideied u'e a>si>taiit.- 
witli euolie.s and allowed nu' a fi'e<‘ hand. Tin- ground wa- 
euiijpletely covered hy a d»*ii>( Liiowthof Mimo.-^a ahnut a fot i 
high. ^Thei'e were \ei\ lew flowri'.-' aii i the young shont> haii 
evidently hf^eii eoiislanllv gia/ed h\' cattle, dim wlndr inas> "1 
plants were in lull seed and. .-priadne^ in all directions, ui - 
intertw'ined and rooted at intervals Six phis were mailed 
out parallel to tlie main read, l aeli heine- g.aoo square f* ■ t 
or ,\jtb of an acre. They were treatcil in tin- follow ii c 
raaniiur : — 

(1) Scra[;ed with tlm uiainiitie. tlie trash eellreted into l\ ■ 
heaps and burnt. 

(' 2 ) Sprayed witli .-odium ar.-emte and left as it was. 

(•>) Scraped with mamutie. tin- tiash arranged in heaps ‘c u 
tlie bare ground sowti with a mixture of weed seeds {A</rraf' . 
Sulo.y Cosmns and 

(4) Sfuayed with S(alium arsenitr^ and It-fl as it was. 
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(j) Sciapud with iiKUiiutio, the trash enlh-cled into two heaps 
aiul burnt, and tlio gruimd sown with the mixture of weed seeds 
alter beii:g lightly stirred (because of tlie absence of I'ain and the 
hot sun). 

(0) Scra[)ed witli mainutit' and left as it wa>. 
l^)ssiblc variants of tlu'.-** in** thuds loay be suggested as 
ihlhjw.s : 

(f() Scra[jeil with luainuiie and hurnt without collecting into 
lit aps. This might pro\L u>oful in do>truying tliC' “ roots/ 

(/>) JSpraying aiid. attor h rouplf of days, hurning m sifn. Tlie 
(irifd'U[) Minit)>a plaiii'- Inirn Vi-ry rajiiilK'. 

(r) J burning in dry \\» aih* i . ('air uf tourse liave to 

hr takrii to makr lii-r jii uirrridii l ing-^ mund ti,r irres and ruund 
ilir wliulr plantali<»n, Itiu thi- W'-nld iint i,r ditlicult. 

(d) Sowing uiih Lantana, ll <vr|iis pioi^ahle that Lantana 
h:'> a >tif'ng»‘i -jiow ili Than Miinr>a and is iiiui’u Lai>ilv eradicated. 
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inuir ditlicult Firing would hr^ an u| i h' tpiotion and the great 
*‘^1 <'art‘ would ha\ <’ to bt \ri,*isrd ii'it t(> rari'v plani' lVt>in place 
plai'i'. but to dusiroy tlc'iii r. ' Fruiii tlio peculiar charac- 
r "f tin- pod. winch hrrak*' int*' > paratn "mall joints at tho least 
I'O ssiu'c or c\ 0 ‘n it‘ Irtt uiitouelird. ami rlc' very great nuitjber (^t 
'mU hornc hv I’Ucli plant, anv work not \'ri v cai'etidly su[ierin- 
’•'itdcd will inevitahly -^prrad the plant more widely. Aiubcousid- 
■ iiag tins ilithcidtw the spiaying t‘\!>criimuits siunild ho closely 
'^•Urhed. Tho iimthod is mU r\j>eu"i\oe and shotthl he much les> 
' ' in <iealing with "catt»‘ved ]T\nt" than in a dense mas.s. 'fhore 
i ' It" spreatliiig of tlie seed and all the green parts ot tlie plant 
am d("sii’ovod ; it isp.'ssiblo tl at the roots may also In'* killed. A 
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second openitioo, wlien the seedlinj^s of the next ”fei‘niinatif)n ai** 
well gi’own but liave not produced ri[)e seed should c-ornplete tl;.‘ 
work. The materials may be obt allied fairly cheaply in Madr,i> 
bazars. We pay annas per lb. for the soda and S annas per |1, 
tor the white ai'senic, l)Ut if obtained In lai'ge i|uaiititi.- 
direct from England. thei‘e should be a eMiislderaide leduelid!, 
Complete spraying of the ground costs aiiout Ms. s in materi:i;. 
but. with scattered plants, it would of course be less. Full tletaiU 
and instructions may be obtained ciincerning tin* at aiiv 

tinietrom my othee. it is <piite probalde fui tlnn'iiimr rbat with 
longer seiies ol t xporiments, the >trofigtli of the srdntion niav ) . 
lessened and thus a turthor rtalnetion m ODst hr ri‘aiist*d. 



THK AXTini'A (’KXTKAI. STGAPv FACTORY. 

My C. N. SAilASKAi;ri>!lK. L. A- 

Tmk and <1(;\ ••!M|inn nt i t tin- t;(( tiny have a jtf cnliai 

tV«'ni >«'Vi'ia] cl \ lii> tin* j)icii(or cenlral 

j.ictoiv in tlie [j^cuai'd RlainC Tlicucli tli^ .^ucai indu>tiv 
(hr haoklnnic I'f tlie-r i-hind^, and iliciicji tlii^ industi'v liad been 
‘‘al l ied "11 t'cr about I we rriitniT ''. Vf T. till the end 
,.f {]),* l^st (■(‘Utiijw ucbi d\ tlicuulit cl in! I’criuein^^ niodein 
incthcd^ d' >ucar inanul'ai’t urc iii tlH >c i>iaiaC. \\ liilc a cyeat 
'■\cluti<ni \\ taliiii'C )ii t]ic jivi i i nl >\n_^:u inaiuilacturc. 

Hill rcuiitiic. like da\a, Mauiibni-. IvcvpT. laniisiana. Hawaii. 
Tiinidad and OimaMata ut i*- rciii| ,( i inc im install the inest np- 
ic date inaebiticrv availabb'. tia planter in tin- la/f'Ward Island'^ 
aaar i'cnt».*nt w ith ilnar aiialnnlU. rcj.jw r ualC a)id draining 
n Acv l^ut tlic last quarter <*! the puh rmturv made it abun 
dantlv <d(‘ar that tliiim^ eculd i>c| pn cn in thi< wav any h iitjej’ 
At la-t a ['elicd ailivtd win;) the ^upeai indU'^tt'V c| t In se I'^laiids 
.. cn thi‘ <'1 t uiii K\cr\ la'd\ va> taken aback by the 

Mtiiaticn. a ei v was !:ii>Ml Ibr jidje and aeccidincly a Royal 
( cuiinissicn was appointed, in 1 Mt7. tc unevtij^nUe tin* rea'^on^ et 
’lit* downtall ot' the siioat’ iinlustry in tlie e'^t Indies. As a 
''uh ol’ this tnvostlunuion tin* iniinediatt^ cause ot 'the oatas 
•^“phe was found out, witli tin- result that tlie Ihaissels biigar 
b'onvention put an end to the suoar bounties in Europe. But at 
■i'l same time it was realised tliat the aholition (d'houiities would 
'uly ^ive imunuliate relief ami wouhl luU he an everlasting onie. 
Suppression of bounties gave a steady market, hut by this time 
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tlie |>r()co^5> of su^ar iDaiiuractiuc* iiad l)eoii luvoliit ionized to su«jli 
an extent that conducting* tlie indu^trv on tlie old iinc^i nieani 
any tiling but a remunerative return. But at that time many ot 
the sugar estates in the Leeward Islands were on the verge of 
bankruptcy, while otiiers were making but a precarious living 
In this -State ot‘ atlairs iii\ estiiieni of large amounts of caj)ital foi 
starting modern sugar factories was risky, and, though Dr. Watt- 
had been preaehing the gospel ot central sugar factories ovoi 
since 18i>4, his words remained a ery in tin* wildei'iiess for a good 
many yea is to tMjiiie. 

In 1901 a serious effort was made to start a eeiiti'al faeton 
in Antigna, but though the scheme was given tlu‘ warmest 
support by Sir Henry M. daekson. tlie then Governor of' the>t 
islands, and tlmugh at first it bade t'air to i-ome to fniition. ulti 
mately it fell through. Anotli^r attem[ii ua> made in lini:; 
The chief trouble up to this tine had been in inducing tlie ca[tit 
alists to invest money in >ueh an undertaking. In ordet* t*- 
attract ca[)ltai, Sir fierald Strickland, the (iovernor, proposeil t.i 
offer a bonus of I'ladJoo. On the recommendation of the Kova; 
Commi.ssion of' ls97 ;i grant of L'2.hd0Oi) Inul hern saiicti nied i< 
help the \^ est Indian sugai [>laiiters A portion of this sum 
had been left unspent, and Sirfbaald Strickland jiroposed t- 
r>fier it eis a bmius tn any gr<iup or c<nnpanv who would uinlrt 
rake to erect and work m inodri n central ^ngar faetor\ in Antigu t 
This was a strong induceiuent. yet the positiiai of the sugar 
industry was considered to hr >(» insecure that it was onlv a fin 
a good deal ot negotiation and anxious hard work that a coiiipanv 
came forward to acce[)t tins undertaking. Kventuallv a eontrar! 
was signed between the Ooveniment and the firm of Mes^iv 
Henckell DuBuis.son k Oo, tor the e<}uipment of the Antigua 
Central Sugav factory, liy vij-tuc of wliich the (’om[>any was (• 
get the bonus of LI. >,000, on tin* eonditi<ni that it .start' a 
a factoi \ w itli a capacity of no| less than 39 tons <>1 gre\’ eivsOi 
sugai [)ei lK)urs, and purchased 7. >4)99 tons of peasant s eaii' 
m 15 years, at a [irieo eijuivalmit U) not le.ss than 1/, ll)s. of grew 
crystal sugai* per 100 l])s. of earn*. 'fhe head olliee of lie 
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Company was in London, and tlie capital stock was made up as 
'(.Hows : — 

1*2,500 A ' share> of l>-. each. 

250 ‘‘ A’ J^el tell tu res of I* lot teach. 

12,500 JL' sl)arr,s at Is. eaeli. 

15 “ JL’ ])elJ^eltur^^s (if 1*1 ,000 eacii. 

The A ’ and ** IL' sliaros arc not actually paid up. but rep- 
tlie Debenture stock, ij .. the 2jt) “A' debenture holders, 
who iloated tins Factory Con'jjiany, ha\ a- received the 12,500 A 
.ii.ii'es as fuHv pai<l up. Similarly, in \'ii'tue of the lo B 
Jrhmtures which arr held hy th^ ( Jovei’iiuiont and whic-h i-epre.sent 
tic- amouiU of the bonus, 12.5oo “ B " shart.'> hav-/ heeii allotted 
[.. ile^ Governimmt as fully ]>aid up. Tln-t- - B Adnm-.s have 
iK-t-ii a^sii^oird hv tie* ( h)Vi;riiim'iit to a yi'^aip of e.state [trojirie- 
wlio oijtored iiio. a c'mtrai-i with tie/ factory, when tt was 
aait'-il, to kc‘ej) 1.50') acn-> nieh*! cate*, and to deliver the cane to 
fcp' t'aetorv at a rato e<|Uivalciit to 4^, tons orcy cr\ stal sUyai 
l.f-r (00 tons of cate*. 

Tie* 25o A" d.*h.*i!tu?v-. lc*ar .a 5 p.-r oriit. inteivst and are 
■ ■I ii'' :Uhoi'ti/,od from the profits ny artiiuai in'^talniciit" in ]j _t<a'Us. 
Tii-‘ ■ ‘ B " dflK*nt ni'i’S l‘oar no inN-i'« "'t and ai'r amortized witliotit 
|oytiie!it as >oon as tie* ^'oiehiion ahoiit tl'icpi U'-ant canc> ir. luh 
fiilvd, one di'hciiiuro le/inue written ofl each vear providt-d tie- 
ikct'iry IS Worked pro|)erlv duriiiLf that ^eai. Aliei pa} my ihe 
Uit'-re>.t oii the *‘ del)entinc-^ and alter settmy aside "Uni.*' foi 
tit'* amortization of tie* "A ilebcntiire stock and ioi a ic>vi\i* 
fiin.f tile net profits that may in* left ovei* arc* divided t*(|uaily 
hiwe.-n the capitalists, who liold the “A .•'hares, aiui ihe 
''I’i'^iaal contraetiny proprietors, who hoKl tlie B shau*s. lo 
-tt!- any disputes that may arise and to settle* the ivite that is 
p.aidpi)' the peasant‘s eane a ‘* (\nitral Vactortos Board 
hiis licen appointed, 

besides the eane from the original eontraetiiiy proprietors 
tiic peasant's vane, tlie factory also purciiases larye quantities 
eaiie from tlie adjoining estates where proprietors have not 
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entered into any specific contract with the factory. These can- s 
are paid for on the basis of the current net price of 5 tons (tf 
grey crystal su^ar per 100 tons of cane. For this purpose th^* 
average price of a fortnight is taken and the cane delivered during- 
the previous fortnight is paid for at that rate. 

Factorij — When the factory was started in lori.), 

it had a crushing capacity of 300 tons of cane in 32 liours an.l 
consisted of the following machinery : — 

Two svater tube boilers, two 3 -roller mills driven by (an- 
engine; two juice heaters: five filter presses : one triple-effect 
evaporator ; two vacuum pans : a central condenser and drv air 
pump : six crystallizers : five Weston 36'' centi'ifugals. 

In 1900 one 30)' centrifugal and one filter press v’ere addrd. 

In 1907 the capacity of the factory was increased to 4nn 
tons of cane per 22 hours and the following machinerv w,is 
added : — A Krajewski cane crusher driven by a so [>a rate etigim- : 
one juice heater : one ciystallizei'. 

In 190"^ three 30" centiifugals were added. 

In 1910 the supply of cane had increa>etl to sm*]i an extt'iii 
that it was thought necessary to increase ^ the size of the facT-e v 
all round and, for the season 191 1, the cajiacity of the facti»ry i^ 
750 tons of cane per 22 hours. Some of the additions still r»M|uiie 
to be made and therefore tliis season the factory is not worked lo 
its full capacit}. As it at present stands, it consists of the 
following maclnnery : — 

1. Two cane rakes driven l;)y a vertical engine. 

2. The milling plant— consisting of a Krajewski crush* r 
and four 3-roller mills, with rollers So" x On" with arrangeimcit 
for maceration. 

3. One engine, lH"x36" stroke, driving the Krajewski 
crusher and the cane elevator, and two engines, 26" x 48" strof 
each driving two mills. 

4. A incgass elevator and cross carrier, driven by an enge 
which also drives the scum carrier under the filter- presses, and a 
filter bag washing plant. 

5. Four measuring tanks. 
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C). Four juice heaters, two liaviiijr fiOO s(|. feet heating 
surface each, and two having 000 feet lieating surface. Total 
lii'ating surface 2,200 sq. feet. 

7. Twelve rectangular siihsuho's and tliree circular elimina* 

tors. 

8. Eight fdter presses, eacli having 30 Ir^aves, size 2'' x 2% 
presenting 24o sij. h-ef filtering surface. Two scum tanks and 
two magma pumps, for lOil 11 ). pressure per ><), ineli. 

0. Two tri[)le-<'(leet )'va})o!atnrs, each liaving 4,000 sq. feet 
heating surface. 

10. Tliree vaciuini pans, two having eacli 450 >q. feet 
li*-ating surface find fi masseeuil'* eapjirity of I.") tons. The tliird 
is a hig Calandrifi ty[)o pan with |.‘)0 sip I.mu heating .surface and 
i niassecuite efipaeit\’ of :io tons, 

1 1. Two (M'liiral coiidr‘n.''ei's of tin- Toiieellian type witli drv 
\\r pumps, one >i‘rvitig om^ of tie- triple etieets and the two small 
wicuiim jifiiis and tlie otlier "‘ua ing the hig vficiium pian and tlie 
second triph‘ )*t]eet *‘vaporator. Tie* air mids of tlie ])uni[es are 
L’4" in ilifiUH'ter and tin* >t>‘aiii t nd> I (»' x 24 ' slrok^.^ 

12- i^i*\en <‘r Vs t a 1 1 1 /’ i", I'ai'li ]ia\’ing a iiiiis^ccuir*'' (’apjicitv 
(tf 1 .') tons. 

13. Iweli'r Wrstoii t\'p**. hi ' 1 1 'd I'l ve ! 1 ei'U) t ri 1 ugals. lias'iiC'' 
haskets of 30" diano'trr, madt^ h\' -'Srs. Pott, (.’:i.''>i.ds find 
U illiams))!!, of ^[otherw<'ll, Seotland. Tin' eeiitrifiigfils jiiv 
Iriveii hy twi- migiin-s, na<di dri\ ing t, e- isr rifugals ; tln/v are also 
ittod with two serew conveyoix and two lnick;'t-ty pe sugar- 
devator.s, 

14. Electric light phini. cimsisting nt'a dir* ct coupled con- 
tinuous euri’ent <lyii.amo. lainniiig at 450 I’ovchutiiuis |>er minute 
ind j>roducing fi (‘unamt of 210ainpci’es at 105 volts. There 
U‘t‘ 1 G fire Ifimps and filiout PM) metal lilaincnt lamps, each of 
P candle-power. The fire limps are being replaced l>y groups of 
1 nietal filament lamps on tuic hi’ackct, giving 400 candle-power 
iyld. 

15. Three Baheock and Wilcox water-tube Imilers, fitted 
''Oh .specifd iuegas.s furnace, working pressure 150 Ih., which is 
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reduced to 100 lb. for the factoiT, by a reducing valve. EaiOi 
boiler has 5,764 sq. feet heating surface, one iron chimney, 6 fo-t 
internal diameter and 163 feet high and two boiler feed pumps. 

16. One ineclianic’s shop, consisting of four stationary and 
two portable hearths, two drilling machines, two lathes, one i-lr- 
cular saw, one planing machine, and other minor implements, 
driven by a Tangye steam engine, which also drives the ciystab 
liters. The steam is raised in a vertieal boiler burning coal. This 
boiler also supplies steam to the centrifugal engines when the rc^t 
of the factory is not working. 

17. Two duplex [)Lim[)s, one for raising water U\ ili^ 

condensing tower, and the other f()r raising the warm water frum 
the condenser to the cooling tower. The maehinerv is supplit .1 
by ^lessrs. IMirrlees Watson Co , of ( JIasgow, 

RafJ tlie cane i> brouglii to the facto rv by 
system of light railway. The length of railway line when th- 
factory was started 5'^ mih^s. In llMi7 it was inereasi.-d t-j 
miles. In 1000 another 3 inile^ were added. In the last 
a fui’ther addition of about 5b mib s has bi-iui made and now in*- 
mileagt3 stands at almiit M. The gaug^^ is C <)' with i-oi" 
30lb. ])er yard. Ih** s.-rviee i> k»‘pt up b\' 4 loeomotivrv 

and 307 trucks. Hit* line is caiiuMl through almost all lii-- 

estates , supplying cain^ to the factory and is alstj l)r night t<» th" 
wharf in St. John’s HaiOHmi*. 

— All tlie machinery is liemsed m a hiigi* ir* ]‘ 
structure made of l[-ty[)^‘ beams and covered with coiaaig.it* 3 
iron sheets all r(jumd. This main hnildiiig has linen Iniilt hv 

Messrs. A. J. Main tX (Jo. Ile-sides the main l)tiil'ling. tie r* 
areexteu>i\e buddings for otKcos, stoises, laboratory, the olliiO i" 
quarters, and the ^vorkm(‘lls quarter^, [n fa<^t, the siirroundin 
of the factory have tin* appearance of a small town. 

U ate I -.So/iyy/y.— 1 OfT. wator'SU[)[dy for the factory is dei’iv- 3 
from a re.^eivuir made by damming an adjoining vallej% and fr* mi 
two spring. Bub the water-supjily is insuflicient and unreliab!*’. 

and occasionally it boconics iieeessary to get it from the pui3:c 

reservoir at Wallings. 
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Method of Wvrk . — Thu trucks holding the cane are brought 
x'iow the caiiu nikes, which pull out the ciinc and drop them on 
1,.‘ cane coiive 3 ’or. The canes are taken b\’ the conveyor to the 
\rajewski crusher and then pa-sed successively through the 
lidurciit mills. The mills arc run at a s[)eed of revolutions 
Kr minute, the ungifjc making 50 revadutions per minute, 
daccration water is apfjlied befbi-e the tVuirth mill and the 
iluted juice obtained tVom that mill is used again before 
lit' third and second uiill. The juice is pumped to the 
iit.a>uring tanks \\]ier<‘ it is IIiulmI with lime cteam standing 
.1 He. at the rate of I i — 3 U'allon.- soo gallons of juice. 

rin' limed juice is furc^^d till* aigli juice heaters and then led to 
hr settling tanks. TheiT it is allow ed t'> svatlu i‘oi- about 2 
murs, tlie elear juice is decanted 1)}' mean-' a Hoat. and the 
cum |?!isscd to tile scum tank.>. The clear decanted juice is kd 
<• the climiiiatois wlau’c it is hr<iug]it to tlir 1x51, any scum 
i.Miig tn the tnp is hru^licd dfand rlic clear juice is pumped to 
lie ti'iple-etfe(‘t supplv tanks. The scuni i> further limed in the 
•cum tanks, and then f<u'Crd tht>'Ugli tlir tiller preS'^ts at a 
‘iv»ure ot’ loo 11). per s(j. incli. and tle.‘ tillered juice is added to 
tc clear juice in tlie triplc-cil' cl 'Upply tanks. The juice is 
oapnratod in tile iriple-etlect In Jhe and the >\ ru]) is pumped 
‘"the vacuum jian su])[5v tallies. The -yiup is hailed to ‘gram 
in the big calandria pan w ith exhaust and diiect steam, I sually 
cuts are taken. The pan is rniiUied into the sti ike imxei 
nel'ov and the first masseeiiite is ecuti itugalK d li<it. I lu* puriiv ot 
•lie syru[i is u.^uallv Ss and that n' the tii st nmlas-es u-ually Gn — ; o. 
I''*!' tlio treatment ot the m'5av’>es the Java process is tollowcd, 
O'catiiig the nmhisses in two stages. First grain is i>btaincd from 
di* -yrupin one of the two small coil [Ciiisaiul then tilled u[) wiili 
die tirst molasses, getting a massecuite of alHUtl Go purity, thus 
ohi;ii,hng the green Java strike. Tliis is cured hot. and a molasses 
<^'1 .HI puritj' is obtained. From this molasses again, a iiiixcal strike 
^'btaiiit-d. This is cooled slowly it. motion, and tlicii ceiitrn 
obtaining an exhausted molasses ol 33— tO purittn (bdy 
nil' kind of sugar is imulc. to:., grev crystal, jHduMzing about 9t' 
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Chemical The whole process is carried on uiuh r 

.strict cheuiieal control, lor wliieh a whole-time chemist 1ms hern 
emplo^^ed. All the cane entcrin^^ the lactory is weighed on a 
platform weighing balance. The juice is measured in tanks, 
The sin^ar is weighed by an automatic balance, as it is being bag- 
ged. Sainple.s of first mill juice, last mill juice, and mixed juict 
are obtained every hour. All the .^amphs ai‘e mixed, and analy-^ 
ed every twelve hours. Sam[)les of megass are obtained ami analys- 
ed every two hours. fSaui[iesot syru[), mixed massecuite. iirst 
inolas.ses, final molasses, sugar, and .‘-cum-pit'.'-s cake are obtained 
and analysed once a day. 

The following methods <>1 analyse^ ai'e folluved ; 

— Total solids are deiei niiiird In' the J>iix sacchannK'- 
ter. For [lularizatiim. c ecc. of Im.-ic lead aeoiate solution is added 
to 100 c.c. of* juice. (Occasionally a determination of glucose bv 
Fehling's test is made. 

d/cgoss In daily routine woi'k oidy sugai' ami moisture are 
determined. At the beginiiiiig of the >ea>(‘n and some time dur- 
ing the season as occasion oll'er’> a tilji'o determination is made;o,d 
this figure is acce[)ted toi' the i'f>t o| tin* si-ason. Moi,><ture 
determined by drying .lo grams of sjunpb- in a tarred tin di>in t"! 
5 hours, ilia steam oven at IUj (h F<ir sugar fletermination IGti 
grams of luegas.s are dige>ted with OoU ea*. of water and 7 c.c, 
sodium carbonate soIiukci, foi’ about half an Imui'. Tin.*!! lb*- 
contents are weighed, the amount of fibre [uesmosly detcrmiiail 
is deducted from tlie weight, and to Inn e.c. of the .solution tlm- 
obtained il c,c. of basic le-ad acetate sidiition are addled. li n 
then filtered, and [lolarized in a iun in.m. tuhe*. 

Sijntp. — 1 otal solids are defe'i iniiied hv tlie Ihdx .sac<diaii- 
nieter, and sucrose by direct polai i/alion,, using norimil wcigiit 
of 26 grams and a c.c. basic b;ad ar‘ctutc solution. 

Mas^tijuiUc solids are determined by the H.’ X 

sacchariineter after diluting tlm massccuito with e([ual weig 4 
of water, and the reading ilouiiled. The sucro.se i.s determine d 
by using the normal weight, ptjlari/.cd in a 2f)() m.ni. tube, ;i' d 
the readint/ doubled. 
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First molasses are analysed in the same wa}^ 

Innal niol(.isses. — In this, only the purity is determined, 
lur tills the niola.s.ses is diluted with water, and, on this 
ili luted solution, I3rix and pularimetiic detenu i nations are 

iijiido. 

i.ake. — In tliis, only the sucrose is determined, by 
(ligestin^^ the noruial weight in water lor half an hour, making 
up the vuluine to 100 c.c., and [)olari/dng in a liOO m.nn 
tube. 

nj flir utiij n ork . — This is not judged by the 

Conventional iiictliod> o( ‘ Lxtraction hut by a novel formula 
(Itvised by the Chemist, Ihe w^luDicot mixed juice obtained, 
IS calculated to iirst mill juice and iVum tlie other analytical 
results it is ascertained how much of tirst mill juice is lost, per 
lOOof iibre in inegass, by tlie feUTiiula 

per Cent, sucrose in megass x 100 x 100. 

Normal juice in | * 

megass per 1 tu) fibre i per cent. suci(»se in tirst mill juice x 

])er cent, tibre in megass. 

ddie result for ditlcreiit ty['es o\' inilling plants used by the 
factory in successive years atf<irds an interesting series of 


figures 

Sii R<'llei' niiimvith ... i'A A , nin ... Pain 

„ sr .. .. U’ceo 

Kigilt Roller tiiill 'Mill ... 21 1 ... 

iMi), 70*»-.0 

1!' i . 

71 ie 

Kolirteeii RolKr luill 4.'^ C* . 50'00 


The present season, ior winch the last figure is given, is not 
«-’empleted as yet. dliis si-asoii, the raw material was exceed- 
ingly bad, j)art of the cane was burnt eam\ and the rt'st was very 
lhaous, with low' sucrose ctmtent, and the juice very gummy, 
biierefure this year's tigure.s are abnormal. In the accompanying 
tai>les the Hgures for the last six seasons as well as those for the 
I'le.sent season u|) to the time ol writing are given. 
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SirtUmfjd .^hviviiuj ihn tvorl: <>f tju' Iu(rt<jr(j up t<j the tune of 
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The Staff. — As the factoiy has been extended from year to 
year, the statf also has increased. At present the staff is as 
follows : — 

— (During the season in two shifts day and night). 
Mill Depart^ntmt. — Fifty- two men. 

Clarijication Department . — Twenty -eight men. 

Ash’pit^ Mepars^ tic . — Twenty men. 

Fadorij Knpute Drirers.- Four headmen, forty- four other 
hands, 

Triple -Effert.<, Fan.<, Filter — Twenty -four men. 

earring Sugar. headman and a utlier liands. 

Cleaning yiaeliirierg. ) oyv/s. r/r. — Twentv men. 

Packing and del lei'viu.g S^'gar hg cm/zZ/vo'’. — Twent v-ei*'‘ht 
men. 

Attendxudr^ Store-krepi. vr. Watrinncn. eti'. — i'deveii men. 
Mechanics shops. — Fifteen men, 

Hail WAV. 

Locomofire Dr 1 men, 

M Fremen.~\ men. 

Ej'tra hntnls. — \ men. 

8l'i*i-: RvisioN. 

[ Manager. 

I Accountant. 

1 Engineer. 

I (diemi.st. 

1 ])eputy Manager. 

I A.ssistant to tlie Chemist 
1 Cane weiglier. 

5 Overseers. 

4 Clerks, 
d Pan boilers. 
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MaiVtfaciuring K.rj fences . — The manufacturing expenses per 
ton of grey crystal sugar polarizing Ot)'’ during the last six 


seasons have 

been as iblUtws 
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the total cajutal ex[>enditui\‘ \va^ l■4o,^h)S- 1 4-D. Since that 
lime aih lit ions have been made fi-oiii year to year which up to 
lUlU amounted to i;i4,4lU ^-11, making the total capital expen- 
ditina,* .1’ which is mavie up as follows : — 
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A part of these profits 

was paid to the estates other than 

the original contractors as a special bonus, and tlie rest of the sum 

was divided equally between the A’' and “B’’ shareholders. 

The profit and loss account of the Company for the yeai^ 

IDIO was as follows : — 

Dr, by cost of cane 
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d 5 

Factor >f Chany-i— 

T, d, d 

Salaries 

2,2i]7 '1 P 

Wages 

2,1)13 17 2 

Fuel fi. 

4tj;i lii 7 

Bags 

1,321) 11 H 

Stores (nnniifactiii mg) 

:i32 Ti lu 

,, (engitieeriiig) 

2,17)4 t; :> 

llepaiis aiRl inaintenanct 

2 ,:e :2 4 h 

Fire and sturiii insiiraiK'e 

234 12 3 

Storage and liglitcrage of sugar 

:.7o 1 

1 1,1 17 l< ^ 

(7- a — 

Wage> 

•2, -17 1 : 7 

Fuel 

•>2 I't 1 

Store.' 

12 ') 1 !) 

Repairs and nniiiitenaiicc 

tj s 

2 ,‘'P» .■) 1 

By Admit is t''ai i<> r> Cfi <it s — 

Directoi 's fee' 

2:.0 1 ) 1 ) 

Travelling 

2'Xl IC 7 

I-«egal 

2t;i 4 2 

Stationery and .'iiiidi ies 

177 1) I'l 

Tele^-anis and prjstage 

147 H 3 

M32 IS It) 

By Inicrtit Ch-u'ijcs — 

Dfebentiive intere.'L 

330 13 3 

Iiitere.st and exchaniic 

2 11 

liieoiiic tax 

no 5 2 

2 d)lf) 7 10 

By Sinking fund 

2,0 '<) 0 0 

Addition tr,t sinking fund 

3,0f)() 0 0 

To contracting planters 

7,231 7 7 

To sbaieholdet'fl 

7,231 7 7 

... 7IJJ8 II 3 

Cr. to sugar 

63.178 I! 

Molasges 


2,7)63 14 3 

• 7l,7l.s 11 3 



srn.VKCANM^ CULTIVATION IX THE 
l.EEWAKD ISLANDS. 

Hy (i. X. .SAl[ASH.\IirDF{E, la- 
InTKOI>C('TOKY. 

The Loowjird Isbinds is a group of siuhII islands situated in 
lo" to 20' Xortli Latitude an<l 00° to Go' West Longitude. The 
(allowing islands are ineliuled in this gionij). ri:., (I) Antigua 

with Barbuda and K‘'douda, (2) St. Kitts, Xevi.s and Anguilla, 
(:;) Montserrat, (4) D<jininiea. and (.3) Virgin Islands. In most 
of these islands, .sugarcaiio is grown to a greater or le.ss e.vtent, 
but it is in Antigua, St. Kitts and Xevis only that the cultiva- 
tion is on an extensive seahe In other places the industry is on 
a very small scale aiily. su]>plying a })art of tlie local demand for 
^ugar or h)i' rum. Ihit in Antigua, St. Kitts and Xevis tliis is 
the most important indu’-tiy. Tlie tollo^\ing are the average 
tigui'es foi’ Ut08-0ii : — 

C'iiltivateii hn rl AieA Oane 

Ai'ri'ji. Acifs. 

... IS, IT.") l;^a:7 

St. Kiln Rii'I Ntais ... 2l^3.'’iS 

Formerly sugareane was practically the only industry oi‘ 
these islands, and wlien it was in danger of extinction, on account 
of the extreme depression of the sugar market due to sugar 
bounties in Europe, and the ravages of cane diseases, the people 
Iku'o were threatened with ruin hoeaiise no uglier industry could 
be. loniid to supplant sugar-gro wing. But tlie.se circumstances 
have changed now. Diseases have been kept in check by the 
intniduction of more resistant varieties, the abolition ot sugar 
bounties in Europe has hrouglit tlie sugar market to a normal 
condition and the sugar industry is again fairly well off. During 



148 


AGRICULTURAL JOURNAL OF INDIA. 


[VII, 11 


the crisis referred to above, various it t tempts were made to intro- 
duce some other crop to take the place of sugarcane, but the}’ 
were more or less unsuccessful. The cultivation of Sea Island 
Cotton appears promising, and it has alread}’ made considerable 
progress in St. Kitts and Nevis. In Antigua this crop does not 
seem to be very successful and no other has yet been found 
which will take the place of cane in this island. Therefore, in 
Antigua though cotton, limes, sweet-potatoes, yams, etc., are 
grown to a certain extent, more than three-fourths of the culti- 
vated land is under sugarcane. 

Climate.— Hhe climatic conditions in these Islands are \erv 
peculiar and are entirely different from those obtaining in India. 
In the first place, on account of the insular position, thr- 
temperature variations in these islands are hut slight, as will he 
seen from the following figui’es : — 


M.txtiuiiui. Miniinniii. 
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As there is practically a uni form tem|)tM'aturo all the vcar 
round and as there is no regular winter [)eriod, the gi-owth of 
cane is fairly even, but the {)eriod of growth is longthfuied. The 
other distinctive feature of the climate is tin* rainfall. There i> 
no particular rainy season and it rains here in everv montli a^ 
will be seen from tlie following figures for 1 !) lo ; _ 

.xr, KITIS. 
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Prom this it will be seen that the rainfall is fairly well dis- 
tributed all the 3’eai’ round, aixl thus in aorinal seasons there is a 
vigorous growth of the crop, liut such years are rather few and 
far between. Generally the planters, and especially iri Antigua, 
have to labour under uncertainty of weather. An abnormal season 
artects the crop in two ways, by the absence of rain for a long 
unl)rokeii period when it withers, or l)y abnormal distribution 
though tlie total preci[)itat!oii might reach the normal figure, in 
winch case the plant makes a veiy unevtui growth. These difli- 
ruities are augtnenletl hy tln^ tact that there is no source of irriga- 
tion to save the crop in case rains fail. There are no rivers or 
streams worth the name, so that canal irrigation is practically out 
<il‘ the ipiestion e\(^/pt possibly in St. Kitts, Very little is done 
III the \cay <h boring wells and thus thei'c is no well-irrigation, 
’fhere is pi'ohahly a vast tield for well -irrigation here, both ordin- 
ary and artesian, hecause there is a very cheap source of power 
available for drawing out the water. In India, well-irrigation is 
very co.stly l)ecause wf the cost ot drawing out the water with 
bullock power or oeeasiiMially oil engiiu*. Here strong trade- 
wiiitls blow all tie* \a*ar r'cnul. Their furee is so gj eat that a few 
ve.irs ago all the crushing <'!' was done by wind power. Witli 

such a cheap source of j>owei' n^ar at hand, it is somewhat ditficult 
to und<*rstand whv well-iri igation is inU practised. The ]n'ohah]e 
vaiises are la<‘k of enterpri'^o. some failures in getting water suit- 
al)i(* for irrigatiim <and also .ni account ef tlie pcculi<ir land tenure 
yvstem and labour conditions obtaining. 

_The.stMslands ar- nmstly of volcanic formation, yet 
there i,s a gteat varietv ot’ s(dls. In Antigua there are three dis- 
tinct .soil formations. In the north and north-east the .soil is 
termed frmn calcareous marls and coarse lime stones, in the central 
part the soil is a stiff clay or clay huam. while in the south and 
south-west which is verv hilly and i>f volcanic (U’igin the siul is 
'iinilar to that of otiier volcanic islands, being lairly well drained 
and very fertile, Iti St. Kitts the soil is very porous, containing 
a large amount of saiul and is very dee(>. In Nevis the soil is 
tisually clay loam and abounds in houlders. In Antigua most ot 
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the soils are very stiff and <lifficult to drain, and extensive drainage 
is practised even at a great cost. In 8t. Kitts the reverse is the 
case. There the soil is so porous and sandy that attempts have 
to be made to prevent the washing of the soil by heavy rainfall. 
Nevis being very hilly there is good natural tlrainage in inany of 
the soils and only a tew soils re(|uire art i tidal drainage. 

Preparation of the land . — In St. Kitts the preparation of 
the land is a very sitn|Je operation. The soil being friable it is 
always well aerated and does not reijuire deep ploughing. \Vei\‘ 
there a regular dry season, the ploughing woulil be simpler still, 
but the occ isional showers keep the laud always in a moist condi 
tioii, thus increasing the work of ploughing even in thi.s s»>il. 
The plough used is ot' a very heavy Hxed-inoiild-board type and 
cuts a very broad farrow, usually d] feet. A team of PJ 
bullocks is re(|uired to draw this heavy plough and usually tho 
team is worked in two shifts. Thus n men and ‘J 1 bullocks 
plough 2 acres in a day. In Nevis and Antigua tln.‘ ploughing 
IS a much inoie difficult operation. The stiff soifs being alwa\ '' 
more or less moist put a iieavy sti’ain mi the bullocks. }ley, 
deep ploughing is necessary to aerate tlm soil properly. Tin- 
plough used is of the same heavy, lixed-mould-boai'd tvpe, l>ut 
cuts a narrower and dee[)er furrow. A ffov disc ploughs art^ 
Used in \e\is and there are two sets ol steam ploughs in work 
in Antigua. 

Ou account of the weather conditions and the scarcity of 
labour and cattle, the preparation of land is usually confined to 
one ploughing. Where circumstances permit, cro.s.s [dongiiing or 
harrowing is done, but there is randy any time for the.^> opera- 
tions. As a rule, the previous crop is taken off m Aiiril or M ay, 
and then the land is either jdanted with an intermediate enifi 
like cotton or some green-manuring crop or is left fallow till tlu- 
next planting season. In either ease, the ploughimr iy usually 
done m June, or left over till December, the intermediate months 
being too wet to do any tillage. If the land is ploughed in June, 
then It receives another ploughing or harrowing in JJocember or 
January, before the furrow.s for planting are prepared. Some- 
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tunes, especially iii St. Kitts, to econoiniso time and labour the 
whole field is not ploughed but only the old ridges are broken up 
[0 form new furrows, while tlie eartli is thrown on the old 
furrows converting them into new ridges. 

The scarcity ol labour and cattle is the chief obstacle in 
the [)roper preparation of land. To meet this difficulty two of 
.'the bigger estates in Antigua have resorted to steam ploughing. 
J^oth these sets are su[)])lied Ijy Messrs. Fowler and Sons, Leeds, 
Kiigland, and «‘ach tMin>ist-s (»f a [)air of steam traction engines 
.h'awing a balanced rev(*rsib!(- plougli alternately backwards and 
forwards by means of a steel cable. The ploughs are fitted with 
three mould -boards and shaies. eaeli cutting a furrow ‘J — 2 t^ feet 
in width. ( )ne of tin* stjts w hich is woi'ked on a ntedium soil, 
wa.s found to work (1 ane s pei* dav. Lut the land on which 
tlie otiun* set is worked is so stitf that only two shares can be 
used and even then they are ahh* t i woik up only 2 — 4 acres in a 
day. 

In Antigua, on account of tin* liea\v nature of the soil, 
there is one operation hrfor^* tin' furrows for ])]anting are cut, and 
tliat is, making the drain-. Tin i’f* arc two systems of drains 
hero, I'fZ,, p-irallel di’ains and ci'oss drains. The system of 
{laralh'l ilrains aj)[u‘ars to he a lecmt introduction, its advantage 
hfing tho facility it give> toi' intortiil.agc. Soinetniies the drains 
have to be made ii'regularlv ;u‘Cording to tlie contour ot 
the soil, rsuallv tin- di'aiiis ar<’ made 2D — 40 feet a])art, In 
Very stitf soils, drains liavo Oi h,* nnuh- 1 tcot apart. I he 
drains and [>lanting furi'ows .ire made either by a double mould- 
!)oanl-]»lougli or i)y taking two euts with an ordinary fixed mould- 
hiiard-plough and afterwards finisiied by inind. The soil not being 
^uhjocred to tlooiling as theiu' is no artificial irrigation, and on 
Dfcount of tlie clayey nature of the soil, the drains remain intact 
wlien once made, evam thougli tin* sides are very steep. The 
draiins are 2 feet wide at tlie i)ottom ;uui 2.*, to 2 teet wide at 
die top. 

Plant itn/. The planting t’uiTTnvs are made 4 to 5 feet apart_ 
^ ^eeasionally furrows feet and even 6 feet a]>ai1 are met witin 
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They are either continuous except wliere cut by the cross drainK 
or are divided up by cims bars. This second system is called 
Cross holing.” It is the general system of plant ini; in St 
Kitts, Nevis and many parts of Antigua. In this system cros.s 
ridges are made between each set as shown in the following; 
sketch : — 
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Drain. 


This system is admirably suited for light well-drained soil;' 
and where the rain comes in ^hort .^hower.^ as i.s the case in tlie- 
island.s. By “ Cro.ss holing” all the rain water is collected at tKf 
root of the plants and also washing of the soil by any excess ■! 
rain is avoided to a certain extent One drawback of "Cro-^ 
holing is that it makes intertillage with implements a diftici: t 
and less effective operation than is the case with continuou.s rov 
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Blit on light soils tho growth of weeds is not very prolific and it 
can be checked very easily. 

Idle planting season is usual iy December, January and the 
,cvrlv P^^^'t of February. The laud is not usually ready for 
planting in Xovunher, while if the planting is deferred till the 
later part of F<d)niarv, the voung plants do not get .sufficient 
moisture to make a good ^tand, Tho sets are planted, in iurrows, 
usual Iv 3—4 feet apart. The lUPtliod of planting is peculiar. 
First the sets are di.strlliuted at the proper distance all over the 
lioltl. Then a man ooines uitli a crow-bar. with winch he makes 
:t slanting hoh^ in th'“ ground. ])Ut.s tlie set in the liole, and 
presses it with his font, so that most of the .set is buried in the 
ground, its position becoming like this : — 



A:^ tlio luunliL'i- of ti. be pl'inted is very suial^ 

1 eheci)i aiui ipiick luethoil et planting, anil it is etitainly 
I'lvaiitage where eane has te bo grown on lain "atei alone 
Here at tin* tiino of planting the surface soil is usually dry and 
■he set lias to he planted deep enough where it will get sufficient 
ooi.sture for germination and where it will be protected fiom thi 
■corching rays of the sun till the sprout comes out. The number 
■f sets renpiiri'd per .acre depends upon the distanee be, ween the 
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furrows and between the sets. Usually the figure varies from 
1,700 to 3,000 sets per acre. Tlie tidlowing hit* tlie figures for 
different methods of planting 


DiJitance 

in feet between 

No. of sets per 

furrows sets. 

acre. 

& 

X 5 

1,742 

5 

X 

1,910 

6 

X 4 

i,8ir> 

0 

X 4 

2,178 

5 

X ;U 

2,488 

A 

X 3 

2,904 

4 

X 3 

3,G3U 


The nature of sets, 7c., wlu-tlif'r the tops (or cabbage plants 
as they are called in Antigua) or from uhoK* canes (h^pends 
Upon the convenience of the e><tate. lint usually tops are 
planted as far as possible. There appears tn bt* a l>elief among 
the planters in Antigua that tn[)s do imt gr(nv well wlmn 
planted early, 7c., in December, but thev di> well when ]>lan^^Ml 
in January. Tlii.s is similar to the current hrdi**f in the I^omhav- 
Deccan where it is considered that the tops do well wlnm 
planted in whiter, but foi’ summer planting sets from wlioh' (‘aih- 
are preferred. The reasons for thesr heliets a])jiear to bo ipilto 
different. Tops are tender and cannot withstand drought In 
Antigua December is usually di’v, h^mco to[)s planted in this 
month do not fare well. In the Deccan tie* ti’ouhlc is not isitb 
the moisture but with the heat of summer 

LitertiUagr.^XfU^v [jlanting tlie only opr-ration u[) to tie 
time of harvest is weeding, eiilier by hand or bv implements. 
A few years ago, one of tlie estate owners here jiaid a visit to 
Louisiana, and tlie system of imj)lementa] tillage there attract I'd 
his attention. As a result, a set of im}>I(*mc‘nts was introduc^'ti 
into Antigua and the “ Tjoiiisiana system o\tensi\'clv tried. 
This system appears to consist of hordngaml harrowing constant 
ly to stir the surface soil. Ff)r all practical purjiosos the object 
is the same as in “ Dry -farming, c*:,, to prevent surface e vapor 
atiori of soil rnoi.sture, As stated above, the system was follow 
ed wholesale without taking into (Mmsiderati.m tlm local 
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coiulitiotis ill AiitigUH. For the proper use of (he implements 
the sets had to be planted <m the tops of the ridges instead 
of ill the furrows. But this was not suited to the rainfall 
roiiditioMs of Antigua, and it was s^jon found to be more or less 
ijj a failure. Still a good lesson was derived from this experience, 
and planters in Antigua nnw liave corno to apjircciate im pie- 
mental tillage better than they did before. 

"As the sugareane crop in these islands is 
entirely dependent un rain water, and as the supply of this is, 
by no means, \'ery great, intemsive cultivation cannot be 
[iraetised here, and the system of inanuniig is very siinjile. The 
usual manures tor [)Iant eanv-s in tliese islands are farm -yard 
manuiv' and green onanuriiig, Ihsenty tons (»f farm -yard manui'e 
i> tlie usual do^<'. Tli^- plantN usually used tor LO’^-eiMnanurimi^ 
are: -Pigeon Pea ( to/o/, )/.< oe/o'-vv) ; \Vih)1v pvttol (7V/oseM/;/x 
/eio^'/o; : (’owpoa { I /<//ro Hoi’s^‘ i)oans 

r/(syor//os) ^ and Pima l-J^'an ( hinrttns) The screen 
drr'ssiiig crop is^ usually j)lant*‘d in Juno (’ll- July and buried in 
at tho time of planting. S<>ni»'Times the crr>p is |>buitid with 
cano au<l subsepinnit ly bui'ird in The use of' pigeon pea as 
uo'een-niaiiure appear^ rurioin t'» an Indian observer. The [dam 
is woody and diuw not i*ot \ ri'\‘ pnioklv. ( )ii the other band, it 
a[)pears cjinilly eiii-ious that Saiin ( ( ’r-'eo/oee/ /'O-v n) wldeh is 
t:onsidered to \h' tlm brst oi't'^ni inanure orop in India is unknown 
hero. (Concentrated oroanir niannres, like oibeak^^s and fish 
rciuse, are also unknown, It luis i)een tound by e\[HU'ienct.' that 
artitieial ((dnunieal) manures tlo not give any ap[»reeiah|y 
better results with [ilant canes htu'e. and usually the use oi 
"Ueh manures is eoiitined to ratoon canes. All tin' manures 
;ue given in one dose, la^fore \)V at the tune of [dantmg, it 
having been jiroNoal by Dr. Watts that sugarcane makes 
die largc'st deiu.ind for plant -food tin ring the early period of 
yrowth. 

(h'oyj. -Wdieii in the la>t tpiarter ot the l:Uh 
'Mitury the position of tlm sugar industry had heemue 
'xeeediiigly prt'carioiis. it did not pay to [daiit ''aiies very olton. 
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and in order to save expense of planting, a system of long ratoon 
ing had come into vogue. But owing to the ravage.s of fungoid 
diseases this tendency has decreased and now usually it is not 
carried beyond the third ratoon. After the plant cane is 
harvested, all the trash is arranged on alternate banks and the 
middle banks are ploughed u|). At this time usuall}" a dressing 
of some artificial manure like Nitrate of Soda or Sulphate of 
Ammonia is given at the rate of about '1 cwt. })er acre. After 
this the crop does not require any further attention. When tin 
first ratoon crop is harvested, all the trash is arranged on tin- 
alternate banks which were previously ploughed up and tin- 
banks on which the ti'fwli was arranged formei’ly arc now 
ploughed up. So that tin- positions in ^in-e^^ssi vt‘ years are a- 
follows : - 


Plant Cane 

First Ratoon 

Second Ratoon 

Cane row 

^ Cane row 

Cane row 

Middle bank 

L rash ai'rangerl 

Ploughed up 

Cane row 

(hme I'ow 

Cane mw 

Middle hank 

F-^Iouglmd lip 

Trasli ari'angeo 

Cane row 

(kine I'ow 

Cane row 

Middle bank 

Trash aiaanged 

Ploughed up 

Cane row 

(.hiiie vow 

Cane I'ow 


This system of utilising trash is \wry interesting, though 
obviously it can be pi'actisr-fi onK- w hore the ei'op is grown -a 
rainfall alone and no ai'titicial iia-igation is given, 

Vunetii's Under hver sitn'e tin* cultivation 

sugarcane was intmdueed in rln.-se islands till tin- outbreak <0 
rind and root fungus, Bourhon wms praoticallv the only variet\ 
under cultivation. But rlisoasr Ims [)raetically swept out thi^ 
variety ; since tlio outln’eak of tin- j’iud fungus several in-v 
varieties have been tried and aia* l>eing tried. Some of then 
have withstood the attacks of the dist^a^^e to a gixnvter or le-* 
extent, and tliese have come into general cultivation Tin 
following figures show tlu- anrf*age undei- soim- of tfie mot- 
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fmportant varieties in Antigua and St. Kitts for 1910 and 1911 
;is far as the returns are available : — 


Aictioca. i St. Kitt*. 


Varifij. 




— - 

— 


IBIO. 

1911 i 

1910. 

1911. 

Bourbon 

68^ 

31 

4 

9 

Wliite tran<!ipareiit 

7,fKi5i 

0,216^ 

1.685 

1,794 

Spaly seething 

761 

72 1 


10 

B. li^ i 

UiSf 

1<'‘2| 

"89 

120 

n. 147 

671 

8614 

3,272 

3,711 

B. lofj 





B ‘2t« 

mi 

4:'i75 

1 .6'?9 

1.315 

B. 

68i 

8.3 

42 

42 

1’.. 


‘>'1 



n. 1.7.7.1 

‘2H 

m 


19 

B. i,m 

7^ 



149 

I). 74 

8" 

i:,i 

,'i 

1 

1). 9'» 


4UJ 

8 

4 

1). M9 

m 

193 



1>. 11.'’) 

1 


47 

1.5 

D. U« 



86 

^2 

D. 6'.Vi 

48 

- ^ 


3 

Total .Tiea for which variety rcturriH 





arc avail.iblo 

9,Gi:^f 

9 202 

6 867 

7,264 


Finnaeial C<'st >'>f -Air. Moody 

Stewart in tlic West hnliaii Balletiir yives figures tor tJie cost 
of cultivation In Antigua, whleln calculated to ai\ acre ba.sis, are 


H.s billows ; - 

e d. 

rUanni Un i for .. ... ... '*4 2 

Liiiitii; ... ... ... c y " 

twii'f* ... . . ■■■ 

llarrnwinp ... ... o l o 

TakiiiL: <»nt I ftr> ^ ... .. ... L*' 0 

rrmcliinj: ... ... ... ... 0 vt 

Hor \v. tiling ... ... . . ... I 4 s 

< I ^ 'j 6 

Milt ‘mpplyinj; ... ... 0 4 -I 

Onrtinp niHiuire Riui opresdinp ... .. 0 10 6 


Tot A I 

To thi* liavo t ■> he L"»st of 2,0i>^ pay... 

Maiuuo &0 carlloada (?& tons), uay ... 

Total ... 7 9 0 

' V \ )•, 


4 11 0 

0 8 0 
2 10 0 
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The following estimate given to me by an Estate Manager 
in St. Kitts shows the cost of cultivation there : — 




JC. 

s. 

rf. 

Ploughing ... 


... 0 

U 

4 

Arranging trash 


... 0 

3 

6 

Cross holing and licad banking 


... 0 

4 

R 

Planting ... ... ... 


... 0 

1 

4 

Cost of 2,0<J0 sets, sav 

... 

... 0 

8 

0 

Subsoiling twioe ... ... 

1.. 

0 

2 

3 

Weeding, cutting and tviug 

... 

... 1 

r> 

10 

Carting and spreading inaniiie 


e 

11 

3 

Cost uf lUHiiui'e '2f) tons^.'C cartl'-ads 


... 2 

10 

0 


Tut At. 


n; 



Of cour.se, all this is not actual cash outlay, i)Ut shows wliat 
the cost w'ould be it c\'erythiii:.f was paid in casli, 

Ihe manager ot twn t'staO's in Xnvis who kou[)s oartd’ul 
account ot all the eultixation charjjes give> lJ^7-h.l'and L'<)-IO-(i 
re.spectively as the oo.si ot' cull i\ at ion per acre on these two 
estates. 

Oe//'oat.- -The outturn of cane ])ei‘ acre \aries considerably 
in difterent islands and in different parts oi tin* same islands. Th< 
crop here being entirely dependent on rain, tlie characl'M’ of tin 
season also causes a good deal of variation in the outturn. Al>o 
the nature ot cro[), ec,, whethcu’ j)lant or ratoon, makes a consider 
able difference. Tlie following aie the results per acre in the an a 

worked by tlie Antigua Centi-al Sugar Factory in thf* last >i\ 
season.s : - 



Itiese figures are general ave-rages and include all sorts o! 
crop.s, nc., plant.s and all ratoons. Still it will be seen (bat 
sugarcane is hardly a paying crop in Antigua. 
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I obtained the following figures for two estates in Nevis : 



I. 

It. 


Tons. 

Tons. 

OuNurn (|>!anl>) niaxini'itn 

2ft 8.^ 

28 34 

^liniinuin 

7-70 

6 09 

Average for the wliohr aioa 

17'79 

16 96 

0>(tt((rN yx'T aa'f' (ratoons) iiiaxiiiitnn 

25GO 


Miiiiinuiit 

3-90 


A vpi a^'e for tiie area 

1362 



I L'ould not gel any accurate outturn returns for St. Kitts 
on an e.state scale. The planters there estimate the outturn as 
from 20 to 35 toms ]jer acre. Looking at the ero[) I could easih" 
see that the outturn in St. Kitts was decidedly higher than that 
in Antigua and Nevis, hut in the absence of any actual data I 
oaiuud say how far tlie planter's estimates are correct. But 
prol.uihly 25 tons for plant canes, about 17 tons for ratoon canes 
and 20 tons for the general average of the whole crop are inm’e 
near the correct figures. 

It is at present dilhcult to estimate tlio money value of this 
outturn in St. Kitts :ind Nevis. l)ecause at ])rt.sent all the cane 
m Worked up on tin estatos them selves. A Central Factory is 
at present being (‘reeted in St. Kitts, which will pay for cane at 

tin rale of tlu' \alue ot‘ t-J tons of grey ci'vstal sugar per 1 liO 
tolls ol eaiie protil>. I'aking [hr aN crage outturn of cane 
111 Si. Kitts as 20 tons per ae!*e and taking the aveiage price oi 
eaue at 12 shillings [wr ton, tlie 2^> tons of cane mean ‘J13. This 
diows that sugarcane ciiltivatioj] is dt cidedly j'laying in St. Kitts. 

The Ibllowiiig figures aii' tVoin an <'state m Nevis:— Per 
icre outturn of cane ItbOl tons uh'eli ga^'e i’N2 tmis muscovado 
'Ugar and L’lJ.;) tons ol’museovado molasses, the money value ol 
wliieh was approximately l'12-I-!b The cost oi cultivation was 
1*0-10 6 and tlic cost of manufacture was .i'l-1 11, giving the 
'otal ex[)enses a.s ,L7-l.’)-5. This leaves a net j^rotit ot i‘4-G-4 
per acre. 



THE RICE INDUSTRY OF BURMA 


Bv F. J. WAHTH, m.sc,. 

AgyiniJtv,ral Cknni>‘f^ liny^nn 

It is desiiable that all conoenicHl with tlic wcllare and 
oomnieive <A' the province should be accjuainted with the agn 
cultural and economic condition^ undor wdiicli the ^^reat ric^- 
trade ot’ Burma exists. I'hese conditions, it is lioped, we will he 
enabled at least [uirtially to icalis.' with the aid of' the t'ew dato 
which it has Ijeen p issinlc to colh^ct tbi' tins article. 

The total cultivated area in Bui-ma i.s at jJi’escnt about l.'i'j 
million acres, ot' whicli n.) le^s than 10 inillioii acres are devoted 
to paddy. From the cultivator s point ot‘ \ iew. tlierel’ore, it i> 
incomparably tlie most important crtjp. 'rinil it forms the stapi- 
and in many cases tin* only t'oed ef the people is clear, seein- 
that the [iroduct ot nearly u jiidlnui acrc,> is consumed in tie 
country. From the c(jinmercial point of view, aoain. the position 
ot paddy is unic[Ue. .\t the present tiim* the value of paddv and 
paddy product.s amounts to ;u [ler cent, -.f the eiitii'e atmual export 
trade ol the proMnee. In the ycai’ iSli.i-in) the rice r^xpcirt- 
were valued at lOi million rufices and in lOtiO-lo tin* ti^ojre had 
risen to well over 'AAA million rupee.>. Tliat is ti> sav. the trad* 
has more than doubled wltliin tlie last la ycar.>. 

[t should lie metitioned here that almost all the paddv n 
hu.sked and milled before beini^^ shijiped. In addition to tin 
export trade, therefore, there is in lianooon anil tlie otlier seapor' 
towns a very large milling industry wliicli depends upon tin 
paddy crop. The milling and ex[)ort trades naturallv' ah ' 
support a large internal carrying tradm The railway lines ar* 
literally choked with trahic during tlie sea.soii, and enormoii' 
heaps of padily, sometimes rjuite ex[)osed to the wentiier, hav* 
to lie for months at evm'v -.tarion heforc tliov ran hr dealt witf 
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The transport and .storage problems are amongst the most serious 
nf the many that exist. On the water way .s of the Irrawaddy, 
igain, tlm steamers of the Flotilla Company, unnumbered cargo 
boats, and picturesque Burmese sailing res.sels reap a splendid 
harvest as carriers. 

However, if a true idea is to be gained of the paddy produc- 
tion and export, wv must look beyond our own borders, and 
.‘xamine figures trom the other paddy-growing provinces also. 
Til*" average annual e\|>ort of jiaddy, rice and rice ]) rod nets from 
Burma <luring the last h yteirs has amount^ai to uearlv '2h million 
tons. Com[)ire tliis with the i'\[)ort from Btriigal. As almost all 
die rico foi’ e\[)ort tVoin Bengal •'hijiped iVoiii (Jalcutta, the 
figures fftr this port aloin- will -^udice Tm s]n>w the magnitude v>t‘ 
the rice trade <>f the pr<ivincf. 


Tahlk 1 . — Slnjwiiig rnn- tinuh ^ 

>f (hilcutta 

r'*f0 :9ii>. 

19IM.1911. 

'I'oLil t'X ^.ort ■ T'li'-. 

Vilij*-' ('f lonil ^■'cporT XCi UiC'., K’a't''"-. 

Ff.tal v.il’.ieof I'ii-'e imp i to-l 
from Hurin.i Si'; L.i 'i. Kupof'. 

Tnp.^ 

44‘.i L.ic^. Ki:pe?< 

Lacs. Rupee 


Im'oiii thes<.‘ tigiues it apjiears that tlu f-xport of rice grown 
vithin the pr()vinee nf Hennal is only C'Uisiderabbj during ^uoii 
u^ood reasons as 1910-BJll Fi'om Fastern ideiigni and ANsani 
Bu- export^ arr much and no otlnu' province expoi't> any 

tiotahle (|uautitlj-s. It 1- rvidmt, thtu*efore, that Fhirma hold> 
an iHidisputed first position in the export ol ru-o 

In (he matter of rice piaMluctioii, howr\er. wt. are vmy tar 
''ehind Htuigal and A>sam a^ tin’ figure^ in tlie acconipanying 
odde show. 

T\hiv 11 . 

.tro.i u!ult>r pA^^d^ 

l^rovinciv * \tuMK 

I'nrmn 
M vtrn" 


vePiS.oo 111.700,000 

ic.ios.^ioo io.O(xe(HXi 

n.tej.aoo T.SOd.OXi 
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These four provinces between them produce 80 per cent, of 
the rice grown in the Indian Him pi re. The table shows that 
although "Burnia is by no means pre-eminent as a rice-[)roducinu 
country, still it holds an im[)orlant [)lace in tliis respect even. 
The data also explain why Hurma is alile to export so 
much. 

In Bengal and As.sam the population is seen to be about 
per acre of rice, while in Burma there is just o\A*r one individual 
per acre. lienee in the latter Province the excess of rier 

per acre must be mucli greater than that in Bengal and 
Assam. 

To determine the actual a vail aide exce.'^s nf [)addy the aver- 
age consumption [)er head must be asem*taiiied. Allowing fdr 

waste during stoi-age and from otle-r causes, we must l>e prrpai'ed 
to set aside almost half an aei'e pt-r imlividual. This tigm-e will 
also cover the higii seed rat^‘ at presmit uid vc'r.sally emj)loyrd. 
On this estimate neai-ly 6 million aeia-s nt paddy will bi- 
required annually as food. As lo mllli«>n acres are culti- 
vated, there should be* availaldr foi' exjiort the [irf»du<e 

from somewhat over 4 million aerr>. At tho present ral- 
of acre outturns (a’).) ^7 tons) this im.-ans about 2'a to 2'^ 
niillion tons ot paddy. Those' figures aia' seen to corres[)onil 
roughly to the actual exports. If tin* same rate' of I'on 
sumption were allowed fetr I^mgal. there could he im export 
of rice from (yalcutta. A> a mat ter of fact, tin* e'Xport (.say 
300,000 tons) is exceedingly small wlien eoMi[)aia*d with tic 
annual production (10 in. tons). Therefore a acia^ [ler individual 
is also a fairly accurate consum[jtion rate for Bengal. Indeed, if 
the con.sumption for tins [)r(A’mce were to fall to '4 acre (ineiud 
ing seed as u.sual) Bengal would probabh’ base available foi 
export an excess of 2 million tons. Lbese eonsidc'rations conflriii 
the estimate of *5 acre per individual. 

Leaving the actual oxport.s, we may next briefly consider tli- 
future pro.S[)ects of th(! export trade. As tins (hipends upoa 
the increase of population, the billowing (’oiisus figui'c's are o 
interest. 
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Table III. — Showing Census Returns for Burma. 


Year. 

Population. 

Increase. 

Percentage increase 
i for decade. 

ISHl 

:C7.S6,(jn() 


[ 106*6 

18‘H 

7,7‘Jia(0 


m\ 



.‘15-9 

1911 


l,:^7,0(K) 

H-9 


It is true ttial the rate of increase lias fallen very rapitlly. 
Still, allowing for the causes which pi’oducod I'apid increase during 
the earlier years of developnieiit , anti admit tin the favourable 
acodeultural and economic ])r<ispeets of tlie country, it may be 
assumed with soiiir* contidt-nce that the rate of increase which 
occurred duritii: the last decade will sufter no i^reat retardation now 
for some time. The followiiiL: li^aires show what the population 
Would be in yt^ars and r<) yc-ars i ‘sjjeetively at diti'erent rates of 
increase. 

Ta[;lk IV. -T,: estimate inocase in jiopulatioii (in millions). 


Kate of inrrcAsr, 

^ -Mr 

\%\ 

Year 

Ithl. 

III 

19 4 

2.V5 

11 : 

■J1 "J 

5v7 

14 


SO 1 


It seems mort' than prohahh' theiadbre that in jO years time 
there will he a jHijuilation <d ‘Jd milll'ins. If during this period 
tlu’ aere onttui'iis do not declitc'. tlnm the 10 million aci'es at ptes- 
^‘iit under pad<ly would just suflice tor t'ood and seed. Now, in 
the chief paddy rowan distiT'^.s tliere are lU'cr 1 \ million acres 
• »{’ eulturaldt^ wasti‘ lainl. (.'onsidermi,^ the heavy rainfall in these 
parts, it may ht' assumed that 4 million aen^s eould still he brought 
innh‘r paddy eulnvatioii. d'he e\[)orts eould indeed be increased 
'•onsiderably for i\ time if tin* available land weie lirought under 
cultivation more rapidly than tiu’ increase of population rei^uired. 
h is very douhtful whether this is likely to take place. It should 
ulso he reinarkeil here that the ht^st paddy land i.s already oeeU' 
1'U‘d and that cultivation is exteiuling into less suitable tracts. 
Mowovor, with the ahovt'-menlionod additimial 4 million acres, 
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Burma could probably still maintain the present rate of export 
50 years hence provided that the yields do not decrease. Bui 
to be able to say wliether the yields will or will not docrea.se, 
it is necessary to examine the existing conditions of agricul turf- 
in stmie detail, Now, it happens that the conditions in the chief 
rice-o-rowiiu'' districts (which we mav call Lowei' Burma he 
brevitv) diftei* very much from those prevailing in the rest of 
the Provinee (Upper Burma). Therefore, in discussing tie- 
maintenance of acre yields, it will be nec'cssaiy to examine eaeb 
of the two regions on its own merits. 

The following table of statistics makes the ilitferenees vei v 
obvious : 


Table Agricultural Statistics for Lower and 

Upper Burma (lOlO-Pdll), 


I Lowkk Burma. L>pek Hukua 


Ar«A under padd\ 

Other chief crop« 

Cattle including bnllocki, 
C0W3, biitfaloeri .-^nd calve**. 


425, <'27 


2. 142. 196 
2,779,111 
11,277.636 


The numerous and detailed data, of which the above tigure> 
form a summary, are sufficiently instruct ivf- to deserve separat** 
discussion on some future occasif>n. fi(ovr\ fn’. tlie figures givei.. 
serve to sliow clearly that Tipper Burma a land of inixeu 
farming where rotation is practised and cattle are ke[ft in fan 
quantity, In tliis ti'act llierrtnre with rcaso^iaide care tlio yield 
can doubtless he maintained It must iieviu'theless be admit ten 
that even here sf>me of the irrigated trains are t.eiuiing to becom* 
mere paddy factories. 

Lower Burma, on the otlier hand, vei'v funpliaticallv relies on 
a single crop. There is little -or no inamiro available, no rotatioi 
is attempted, and every year a crop f)f paddy is taken and sobi 
oil the land. I have not been able to procure any data to shov. 
what deterioration has actually raken [dace. Imt it is quit* 
certain that if agriculture proceeds on tlm present lines, ther* 
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ijiust ensue a steady decline in the acre outturns. The tendency 
at present is to cover tlie whole region with paddy, with the 
result that all ])rospects of fu’oducing fodder, of raising cattle for 
belter cultivation, and of leaving room for a certain amount of 
rotation are being steadily withdrawn. The end of such a 
>vstem is certain and tlie experience of the great wheat tracts 
of the United State.s of Amei'ica. where, during the last 50 
rears, the yield has fallen from 30 ijushels to 14. sliows what 
must eventually come to \r<\ss here. 

On the other hand, it .‘ihould be ])Ossible to maintain the 
vields if the land now vacant l)e u.sed for- the production of fodder 
aiul other- ci'ops. The su|)pty ef fodder will make it possible to 
keep more- cattle and thus to improve tillage. A welcome 
addition of manure will at the same time be obtained. The 
fodder and other crops, cominned, will give r'ooin tor a moderate 
amount of rotation. They would also tend to distribute labour 
a little more evenly tluougliout tlie year- By these means 
combined with improvements in seed, in cultivation and in other 
malter.^^, we mav hope not only to maintain the yields but to 
maintain them at a higher' lovel than the present. 

But, besides the question of acre yields there remains 
■^till a very iinp<»rtant sourer w Imre by the available amount 
of paddy may be largo jy increased, namely, by preventing the 
wa.ste whicli occurs in various dir ect ion.s. The tidlowing are the 
most obvious items in which economies might be ejected : — 

1. 77n seed rdte. *In Burma, not less than 50 lbs. (olten 

70 Ibs.) of seed are used per acre of paddy grown. Xow, tlie 
^^adras Department of Agricultir'e lias sliown us that, in some 
places, they cati Vodiicc the seed rate to 17 lbs, per acre without 
lowerim^ the vields. If this rate, instead ot the usual rate ot 
f)0 lbs w’cre apjrlicd in Burma, there would ensue an annual 
saving ("rf 1 20,000 tons of paddy. 

2 . Loss in st(})'(n/e . — This is caused partly hy decomposition 
due to “lieating/' partly liy insect pests. 

3. Loss ui millDif ), — This is usually very small, but 
occasionally becomes serious if the grain is very tar from Uniterm 
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in size. Efforts are now being made by some Co-operative Credit 
Societies to grade their grain, It is to be hoped that tliis 
splendid enterprise will be rewarded with the substantial financial 
success it deserves. 

4. Loss in ixahhf ptorndinif hy the B^rnneso rnethoil . — From 
the few tigure.s I have so far gathered, it would apfjear that tie- 
actual amount of rice obtained by this methoil is 10 per cent, 
le.ss than that yielded by the milling [iroce.ss. In addition to thi> 
loss, which is serious considering the large quantities involved, tin- 
b 3 "e-products from the Burmese pounding process ai'e valueless, 
whilst the mills convert /,,th of the paddy into a good cattle-food. 

It would evidently be a great economy if tlie [jounding 
method were abandoned and. instead of it, small mills could hr 
established all m'er the rice tracts. 

We mav conclude from this brief survev that, althomdi om 

*' . o 

paddy exports must naturally come to an end some day, vet thnv 
may be maintained for many years still, not by the extravagant 
method of increasing the [rdddy acreage, hut i)y increasing tie* 
acre outturns, and l)y reducing U) a rninimunj the various loss^ 
that occur. It is onl^’ b}’ some '-iueh means that the paddy 
tracts can be rescued from their [}resent [)rodigal courses, ami 
converted int^> regions (d more respr^Uahl**, more permanent and 
more self-supporting agneultiire. 



TJIE PROUrCTION AND .MAINTENANCE DF 
I’FEE SEED OF I.MFEOVEO \'.\.J{IET1ES 
OF CEOFS IN INDIA, 


I'.v AIJIEIIT IKiWAHI). m..\ , ( s.. k.i.s.. 


.AND 


(;ai;iuellk l. c iiowaiu), m .a . 

r' i'fOHnl C, (h> liflj'' ' irl^ 

A Coil side ration ot' tin* cult lire of the Indian 

MiiTijiiv ilisel()se> llic fact tliat the growth nf ernp.s is of far 
i^reatci* iiiijinrtanee tlian any otlior a''[>oet of this ^reat 'nihjeot. 
\ot only foi' internal i‘on>nn;[)iioii, Init alsn fur the I'roduetion of 
raw material foi* tho r\|iin! ti’ade. almost everything else in 
1 iidian aorieiilturo i> >nh>idiaiy to ci‘o[) jiioduelion. ' Ks>ential as 
cattle are to tiie country, i( niiist lie couccd-al that tile u\ dciivc- 
it> position tVoin tile fact tiiai it luriiislii;'' the ]Mi\\ei’ neees.sary 
for eiiltivation and foi' tlie transport ul crops. IMant [iroduction 
in India is of greater importiii'ee than animal produetiom Tliis 
i^'relleeted hy tie' aiuonnt attention i>t'Sto\\ ed l>v tlie Agi i- 
eultnral Depai'tnient on nuestituis relating to the iniproyenient 
of Indian cnops eompareil with thw vomparaiive neglect nt ques- 
tions relating to tlie livestoek (.»t’ tlu’ country, 

Tln' necessity for tlie production o| iinproyed yarieties ot 
tile sta[)]e crops has heeii toi’ some years reeogniscil in India. 

ith luller knowledgi' ot local conditions an increased aiul in- 
' teasing amount ot attrition is heiiig paid to this subject by tiu* 
-Vgrieultural Department. In many tracts crops new’ to the 
'hstrict are being introduced, bettor varieties ul existing staples 
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are being brought to the notice of the people, coupled often witl. 
improved methods of cultivation. These efforts liavo brought 
to light some of the difficulties inherent in the subject and hav» 
created problems of organisation which now await solution and 
which, it is believed, will prove of interest outside India. 

The whole question of the production and maintenance f»(' 
pure seed of improved varieties of crops was one of' the inatt(*r> 
placed on the agenda of the last meeting of the l-Joai'd of' Agri 
culture held at Pusa in Xovember. IIU!. It was reftu’red to a 
Committee of the Board, the report of which is given in full 
below. The terms of reference were as follows To riqaet 
on the most suitable methods tor the production and mail tenanc- 
of the supply of pure seed of ini proved varieties of crops with 
recommendations as to the best uiganisatiun Ibr carrying out ihr 
same.” The report of the Committee was ac’ctqUod by the l^oard 
and will, it is expected, i'orm tlir^ basis of future woidc in tin- 
direction in India. 


Report of tuf: Committkk. 

‘‘ Tlie Committee consider that tlio aim to he kr pi 

in view in the improvement of crops in India is the replaceim'nt. 
wherever possible, of the existing mixtures hv ])iire tv pcs cliaiav 
terized by increased yield and by iniproxxil tpiality. 


7 . — t)f iihf atnimf Vitijn^n'vd 

The Committee strongly emphasise the necessity of‘ all work 
in this direction heing based on a study ot the methods n! 
pollination of the various crops investigated. It is e.sj)cciall\ 
necessary in the case of plants wliicli cross-fertilize that tlio 
preliminary work be undertaken, otherwi.se much timci and 
energy may be wasted in selection experiments and in variety 
trials winch cannot possibly yield any useful result. It is dcsir 
able further that this initial work be conducted in the trad 
concerned as sevei’al cases have rccentlv oc’ciirnal in wliicli 
climate has considerably modified tlie usual pollination mcchanisni 
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For example, wheats cross to a far f^reater extent in the irrigated 
tracts of the Pimjah than in tlie damper regions of India. 

tin; ous(- of .self-fertili/.ed crops the compurison 
of tlie |)n)oeny of single selected plants may easily result in the 
production ,.f the desired improvemenr. In this case all that is 

necessary is to multiply rlio ty[ie and begin the work of seed 
distribution. Til tlm eas,. of |, knits which ero.ss-fertilize, the 
proeedure is not so >implo, and special ineasures are necc.ssary to 
ri ad llie conse<j Helices of vieinism. 

lutnuhictniiis . — 111 introdueing varieties of crop.s from other 
tracts or countries it is i„.c,.>saiy i„ the first place to study the 
eoiistitntioii of tho erop and to apjily when iiecossary methods of 
selection. Tim imniediat.- distribution of imported .seed is unde.sir- 
able owing to tlm p.issiblo pi-.'vak-imc of inferior tvpes. Neglect of 
tin so pree.autions in tlm pa-t proliably accounts for tbe want of 
iv.^ults in inte 'tlueiiig tex'^ie entt-ai.. into India. 

Htjhrnliznjiun. A\ tli- ih^'-ir»,Ml im[)rnveinent cannot be 
obtained by .s^dretion. it may be neors>ai'y t(> ern.<s suitable type.s 
and t(.> ♦‘Voivt* a ie:\v torm uDinliininL^ the special characters 
dt'Sii'rd. 

V\ tirk uii tlc' al).)vr liin-s >]iould result in the production of 
a staid** agrirultural typ** wliii'li abm- slmuKl form tlie basis of 
tutui'o seed disn ibiuiuii. 

//. /..ob,,; ni 

" In tic* testing lit’ varib-rib'^ of cro[vs which cros.s-fcrtilize 
i}c*rt* ai’r *^[>t‘cia] difhcult [‘‘s 1 1 1 bt* luiric' ni niiiuj. Flic seed of 
ditlcrfiit varitUios ginwn suh liy : id<‘ cannot l)c cinpKiyed [or the 
production of puro sci d. For tic* siine rrasf>n variety trials 
>liould ntU be condui‘tod on sf\*d farms unless s[)ecial precautions 
arc taktm to isolate the plots from which the pure seed will be 
derived. 


III. -Tin of jOiro 

“The Committee lay grual stress on tlie maintenance, by the 
JJotHni.st in eatdi Fro vi nee, of i collection of the improved types 
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introduced into general cultivation by the Local nepartincnt. 
This collection will serve as a source from which pure seed can he 
obtained whenever it is necessary to I’estock the seed farms. 


IV. — ^Dislrihutioii 

“ Tlie Committee are of ojunion tliat the tVOlnwing main 
principles should guide the work of the Agrieuitural Department 
in the growth and distributi(.m of seed to eultivatois in India. 
These are : — 

1. The desirability of conemitrating tin' {‘tlin-ts df tli*- 
department on one or two welhdeliiied prol)lems ai a time lalle r 
than wasting its i-esnurces on indisci'imiiiate seed distiiluUion. 

*2. The desirability of eontiiiing the work oi‘ seed tlistrihu- 
tioiiMii any one tract as far as [)os>il)le to soi't and of sysit^-ina- 
tically replacing existing niixtui’es l)y tins piiio type. This is 
particularly neeessHry in the ease of eiNos-fmailized [slants whero 
degeneration through viciuis]!! is of sueh gr<^at importaiiee. Tin- 
distribution of one sort only has the funher advantage of ta-ratim,^ 
large supplies of omi [)artieular typ- and thus fonniiig a trail.- 
centre for this produce and attiaeting hinao. 

3. The necessity of utilizing to iln- utmost tln^ prooni 
staff and resources of tlie di‘[)ai’tment and of supph.-nirnt Inu' 
this by enlisting t}»e a<>ist(anee of Iradino ai^'i'iciilturistN in tlio 
work of seed growing ami s^.a! <li ttibuti'm in tin- trart> 
Ci)neerned. 

‘^Pplybig tlios.j [jrineiples to tin- piV'S.mt projects in India, 
it w'HS felt that Madras and the (Ji-iO.i’d PioNinccs suj>[)lv tin- 
most useful examples of sucMO-ssful sord dist rihiuion wliieli 
deserve the cdose^t [)ossibl',‘ altsmtion on th^‘ pai’l of all eoncerned 
in this work. 

Among the successful .scheme's of seed distrihutioii in 
Aladias the replae*ement of tho mixed crop hy a pure Karungaiii 
cotton in tin; liunevelly District is a notable a(‘hie'V'‘inont . 
This vaiiety, originally found in a pure cotton tract, was tested 
on the Koiipatti' Ivirm and proverl to be a great advance uu the 
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lociil mixture. A system of seed distribution wa.s then gradually 
'built up, and, at the [jrcsrut time, after five yeai.s’ work, tliere are 
SO.OOO acres of this cotton in tiie district. The aoricultural 
farm grows sulHcieiit cotton su[)ply the contract seed growers 
and buys the unginned seed li’oni tliese men, gins it and arranges 
the (listribution of the sra-d to tlie village de}jet.s before tlie sowing 
>eason. Each dc[)nt .'-np[)lies two or three villages and a suitable 
man is selected as the (h.*j)ht keeper who rt'tails the seed under 
(le[)art mental supervision ai a lived rate and on a com- 
mission ol’ annas four p.-r hag. The village is regarded as 
llie unit and ever\ etl'<n’l is inacc to get all the -’■reavers iu 
oaeh village tn tak*- up the .‘'ced. It is impoi-tant to notice 
lhat the j ii*oc‘edure lbllo\\ > that of the be.-t seed growers in 
Eun)[)e and that ih'- x ed gi’ wn hy the cent racte)i's is under 
.“trict coiitrnl and coiiie*' 1-ack to the tlejrutnieiit every 
\ ear. 

In tin.' (.o/nti’ai ih'M\iiu'e^, ojpiaily .-triking examples are 
furnished hy tlm Agiirultural Department. In the cotton 
tracts the wui'k of ai-tiihntion is eoiitint.(l to two suitable 

kinds, and a faiiiv lai'-<‘ supply of seed i- pi’-duced on the 
(Joveninient farms wliieb i- distributed to pinvate seed gtaiWers 
>\ho themsclv<.‘s retail tie ir s. r,! Ol th'.' eiiltivators. In the 
wheat-growing traeis mI’ this pi’ioiiu-e. the etlorts (>1 tlie 
depai'trnent are eoin-ei’m'd wiiii distiiiaitinp; a [‘tu'e Sfttr white 
wheat to se-leeted /co/’o -' :,/;•> who are membei> el the Jdstriet 
Agricultural Asst.eia! ioii>. i’iaeh man agi't e> to >ow a largi' area 
ami to provide suitable arrangements lor stering the seed and 
threshing the m'op. In this way it i'' eX['ee(ed that beginning 
from a central farm a gradually inercasing area ol the wheat 
tiaet will lie sown with one wheat only to the great ad\antage ot 
the groweis and the trade. 

The main feature> ol' the above exainjiU^ aie that seed 
distnhution start.- liom a iantral larm and giat.luall\ spieads 
outwards, Tlu; assist am'c ol the best tanners is enlisted, tlie 
seetl is fullv eliarged for and tlie wmrk is eondueted iu luuts 
wliere markets already exist hu the ]n‘oduee. 
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Ill concluding its rccoininendutions on tills portion of the 
subject the Committee desire to dniw attention to the desirability 
of some botanical control in the work of the central seed farms 
and sujYgest that, whenever possible, these should he visited by 
the Botanist. The Committee also wish to emphasise the need 
of great care in seed-growing both as regards cultivation and 
also as regards contfimination from such sources as tlio seed 
of a previous crop, manure, irrigation water and the like. 

V. — Markefinf/ 

“ The Committee desire to menlioii the imjiortanee of thi> 
subject in the work ot seed di>'tril)iUn>n ami espceially whei*- 
distinctly in)[)roved crops are lieing grown. It is frit that, ai 
the beginning iit any ratC; it i> ii-u po-sil)].- for the peoplr tn gm 
the real value ot their produee and tur tlm iinpi'oN’eineiits t'> Ik- 
fully recognised by the trade. At [nvseiil (pialilv \>y itself i.^ 
sometimes a secondary Cf^iisideratiMn, ljut it' laimbiinal w ith vield. 
the chances ot' successful introduction are greatly im;re‘ased, Tin- 
need is felt of some means of finding the I'eal market value of' 
the produce, and it is suggested the bt-‘st way ot doing this is Im 
send to the best market and sell tor s^o'eral \'ears tliere sLitiiciciii !\‘ 
large consignments of the [jroducae 

In cariying out expoiinents ot this natui'e, howeveo*. thro- 
jioints must Ine remembered : 

(1) iliat a single consignment in a larg*- inaiket "r 
exchange is unlikely to attract much notice uiih-ss sp.:eial atten- 
tion is drawn to it. 

(-) I hat .single (occasional consignimaits do not te'tch tin 
same price as produce of rccf)gnised value known to he rt'giilarly 
obtainable m large f|uantities. 

(3) liiatas in the future the marketing of this [>nMlmv 
must be in the hamls of Llie* bjcal Imyers and agents, it is ad vi- 
able, where po.^.sible, to enlist their help and carry (ui this wan k 
with their co-operation.” 

A, HOWAKI), 


PrsA, 

Nort’Ynher 'lord, 191 1 . 
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A study of the report hriii;^rs out the supreme importance of 
natural crr)ss* fertilization not only in tiie improvement, intro- 
<hictioii and te.stini^ of varietie.s but also in the growth and 
distribution of send to cultivators in India. Most of the diffi- 
culties inherent in tlm subject arise from tlio effects of vicinism, 
and it i.s this circumstance wliicli, in the ca.se of crops like 
(Mlton which cross-fertilize, renders tlie work of improvement so 
liiffieult. 

Tlic cotton cro[) is a g<iod example for illustrating the part 
played by natural ei-oss-fV-rtiliz ttlon in increasing tlie difficulty of 
brim^inu: iibout a pfunnanciit improveiiient. Cotton is grown 
principally for the lint wlii.-li in any ])articular tract slnnild be 
uniform in >ucli (pialltirs as Iriigtb. str^aiuth and tin^mess not only 
fr.nn bold to (iidd ii' any oiio y-ar l)Ut al>o lioin year t<> y» ar. 

If this condition is fnitillod, an ar-a producing improved cutton 
will ([uickly csiablish a reputation b>r tin* supply ot a product ot 
known (excellence, S n-h a condition of affairs as tliat indicated 
i- unfortumitcly llic t‘xccpti<m ratlicr tlian tlm rule in mo<t eotton- 
producing areas and tlic cr')p gcaievally to a greatei oi less 
-xt-nit uncv.ni in .pialiiy du- to tli- coffect- of crossing between 
tin vai'iou- i-onst itmeit lound in tlic cotton li^'lds. To 

lii'ing about a p’-rman-ait Impt*' w-meeit in tin- cotton crop in aii) 
tract in India i- not an ♦ asy mitt' !. f.vni alt'O' an piipi'a-d 
-ort is tbund, t he ditliouli in r-tablishiiie ami in maintaining 
tlio new variety ai'c eonsulcrabl' . Imtsi >1 all, tm‘ inent> of tin 
II'OV sort must be d'Uiioimt rated to tlm growru'- ami tally realised 
i-v tlmtm Afterwards a ‘^ystein of di>triimtmn must be 

'•'.olved t<» >uit local conditions ami wbieli mimt conm within the 
limans of the Ai^ou^mlt ural 1 ')-‘parimciit. Lim >ced on the lai nis 
must ijo gr^nvn in such a way as to prevent (ieteriorat ion through 
'To.ssing with other kinds and its turtlicr dist i'ibuti(>n mu>t bo 
based on the pnneiple tliat this new sort must ontuol\ u j'Lui. 
tlie old crop. Tin* now cotton must ho taken up by everybody 
ill the tract, otlierwiso oimssiiig will take place and mixing ot 
seed will neour at the ginneries, ruder 1 luliau oonditums all 
these stages must be supervised by tlie Agricultural Dcpaitnuiit 
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Riid the growers aiul all concerned must be made to understand 
the iiuportarico of maiiitaluhig the ijuality of the variety 
unimpaired, After a short time buyers will be attraete-l and lb' 
improved produce will find its real value in accordance with tla 
laws of supply and demand. 

In such ail uiidertakiuy^ as the permanent improvement of 
a cro[) ill India it is clear that no I'esults can l>e expeeted at one* , 
The work is one of time and necessarily involves an ellicieiii 
organisation and sustained etl’ort. fn the first place, a dear eon 
ce])tion ef the [iroblem as a \\'hoIe and of tlio factors involved 
is essential to success. In the second pL-mr, an im[)ro\rd 
variety must be produced ami then di.stidbuted hv the best and 
quickest incthod t'> the actual euhivatt)r>. After sene' vo.irs it i- 
probable that the new variety will maintain ilsdf. l)itlicultie> 
of course are bound to oecui’, iirw probh*m> w ill arme wliieh can 
most easily bo met if the work^as (Pcea>ionall v luei't to^e.uher and 
Compare e\|.>erionces. It is now generally fV-It in India that tie 
biennial meeting of the Moard of Agi'icultui'e tuimislies a u.stdiil 
opi-iortunity for the di>eus.si.m of snhjeet.> of this natui-c ami uf 
developing a clear staleiie-nt of the b'-st pohpw to be adr>ptod h\- 
the Agricultural De[»ariiiient and of the i'esuit> ohiained. 




MAP OF THE COTTON BELT. 





rrLAM) AMKIilCAN COTTON: IiKIN(; NOTES 
ON A Ton; IN THE. COTTON liKLT OF 
THE r. S A,. CM I. 


Il\ < ^ S, [1 IcN 1 \ 1) 1, Nj! ]*., 

li^ ,■ J./. <\;vl 


Tile cnt(. !i hrU nT tlio riiltid Slal<‘> of Alll^'llca Ci i|| i J 

lh«- I'nllviuiliL^ ; — 


N. iV S. ('iii'Tma 

( lcnl'ei;i 
Alaliiiitia 

Tel 111 * -^CC 
Al kaiisa> 

I a>ui>iara 

( )klali<)iiia 
Te\a^ 


< ■!' 1 Ilf y\ 


W** >1 ut' ill’ M I}’! 


A iittl*‘ is pnaluc.’d ii, tlif W* -t* rii Stal* <*t' Ari/ciia. Xew 
M* \n-«* and ('alitdniia. and in lli* N. K. in N’li’^inia. Kciilucky 
and Mis,s<inri. I n ( ’alildinia L'utton i> ^muii under irrigation, 
kut in all oilier |>arls it is juirely a rain orojv 

it will tlius l>e >een wlial a vary wide range eottiui oultiva- 
ti'-n oeciijm's. If the juiee of tiie sta[)le justilied it, as a groat 
area is suitahle fer its *‘\tended cultivation, tlio production could 
ke greatly increased. 
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The original home of the cultivation in t!ie S. E. and it 
has generally extended from there westward. Texas is now tin 
biggest producer and is followL'd by (jleorgia. Three Stat< s 
producing the long-sta[)led Sea Island cotton are ( leoi’gia, 
Florida and S. Carolina : this report deals exclusively with 
‘Upland’ cotton, the term used to liistinguish between S'-.t 
Island and the ordinary American Staple. 

The yield in America in tlie last 1 0 years has varied froin 
9.V million bales to over 13 million bales ; taking oOO ll)s. in tie 
bale, it is about I bale to 3 acres. I he price in the same periini 
fluctuated between 8 cents per lb. of lint tu <i\er 11 cents, le 
4 pence to over 7 lienee. 

I pland cotton is the ciiiiU .source <»( the wsn'hls 
supplv, Indian and Egyptian (Mitimi Itilliiwiiig a long way brbihii 
Indian cotton produces hall the yiehl ot American cutton pi j 
acre and the sta|)le is much less \ alual»lc. Egyptian produc - 
doul)le the yield of’ American eott<»n p^i* aci*e and the piac^- h i- 
fluctuated between 7.1- pence p^U’ Hr and lu^ j)ence. 

II 

The following iiotf-s ai’r ba.-'cd un a tmir tlinaigdi the entt 'C 
belt in Septend)er and ( )ctol>er, 1 !i 1 I . 

After a bait in Wasbingt'm. I). tn tb^- b* adcpiari* s - 
of the Department nf Agii^'nltuis' tb« muti- taken wa^ tbr'mgi: 
X. ^ S. Carolina, Tin* cotton biflt lH‘gin> abmit hall uiv 
through X. Carolina, and ( 'barb U t c t In* c* nl i c of a tliriving 
district depending on cotton. Tlnongh the kindin'>s nt' 

Van Lamlingham, cegton iirokers. a nnmbrr ot' cotton ticlds m !■ 
visited and farmers and others intmw n*w«n|. ldn‘ soil, gcncj-.d!} . 
i.s a brick red cohmr and the country is broken ami undulating 
Through tiie east generally, banks arr* needed to prevent w-t'-h 
of soil from sloping gi’ound Tbc sf>asoii is short, atid (jni' s 
maturing, sliort-stapled vathctics are cultivateai and ftaapienifv 
heavily fertilised by artificial mati tires. 1'he cotton j dan Is aiv 
short and scrubby. King, Hates and Simpson are favotirii* 
varieties. The cotton farms are geiicrallv small and tenants. 
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both whites and iieurocs, with ii rent of hnlf tlie yield, are 
riiL^Rood to cuitivMto hind \\idc'li the funnel' ctinnot deal with. 

Coluiiibiji Wits next visitril. Tliis is the capital of South 
CaiKlliia. .Mr. licu loi), in charge: of cotton invf stigatioiis of the 
r. S. A. Agricultural Depai tinent, was here met. The farm of 
Mr. Keenan was ins[M>rted. Here c(jtton selection has been 
eaiT'ied uut (or 10 yf ar.'. S'o.mI from scleeteal plants ha.s been 
>.)\\n in se[)arate rt)ws. and a plant is aoam srdeeted from a row 
and the seed s(m\ n in a separate I’ow and so on year bv 
year. 

The objret of tin- si-lcctmn was to prnihict' a !o]io~sta}.>]erj, 
jaiyt'-iii-.'inclnal an(l \\adl-bnllc(| it 0 -n plant. His t\\<i \arieties. 
" ( '.iluinbia ’’ and '* lv^■(-n:Ul " (tin- first from lainx-fi > «j;i'cen .^eed 
aiiu ,'»‘Cond troiii Ihldr- of Ib-iiryia) look \e'-lh iit material and 
at'i- all leiu^dit up at a biudi pi ie'- and dntribut -.-d in .suitabh" 
!i"-aiiti‘e‘< by lb'- A y rn ‘lilt iii'al l)t*par! nn-ii t . 

hrom (Columbia. Atlanta {.’it\n tin- eapital of (lom'gia 
\va.> the in-xt stop, tlie wav h-ailiiiL: tbi'ouyli Auou>t;n The 
>tata 1 )r‘pirtun.‘nT. of' .\o|'i.-ultiuv is >iiualod at Atlanta with 
a tann at ( h'ltliii. Tin* r..ttoii i^Topv almi-- tlin di-ti'ict and tlic 
Nbu'iii- least ct’merally aro di-app< ■! ntino. Tin- loadiiiy: liybts in 
tln^ cotton \s oi'Kl wero oat li-riiiLr at MontU"nn.'i'y. tin* ca|'iital of 
Alabama, wiici'e a I'on v« icat ion liad in/.m caib d by tlio (baVt-rne-r 
nl Alabama and tin- ( '■ 'in mi-''>ioin-i s ot A'j;Mcuiture tor all the 
C'>Uon .'^talos. to di>cU'> j)!’obb-!ii in thi otimatioii of colnm 
cr<»j)> and m MiarkrtiiiL: cotton. 

Duniio the coiitri’onco an oppoitunity wa> taken to visit 
■A'.ihurn, tin* Aiabaiini State Farm, .ind tim cliivt centre in the 
h- S. A. of expeimiiontal work in cotfom \ ariety tests on 
^‘‘^ftoM have been ;j^oiiiy‘ on Imre for a considernblc period. 

Meridian, in Mis.'-issippi, was the next city visited. The 
vliaraeter ot the eounlrv here brains to elianu;i\ 1 he soil is darkish 
ill colour and densely wooded with oak and pine. Cfotton jdaiits 
•lie much iii^her and tin' l,0'ow th is stronger. From Mimti^oinery 
through Selina the laml is otuuTally held hy hig planters and 
^vnrked hy negro tenants. Soil and cliinato arc more suitable 
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than in the N. M tor cotton, and it i>: only the devastation eaiiM.d 
by the boll weevil in the S. ^V. that keeps cotton so larp. lv 
cultivated in Eastern States. There t'ertilisation is re(]uired aii-i 
land and labour are expensive. 

From Meridian the route taken was through Jackson i.,, 
Vicksburg, a famous cotton mart on the Missis>i[)pi. Mu.-h 
of the stapled U[)land Amei'iciin cotton was liandled hen- ahu 
taken down the Mississi[)pi t(» New ()i*leans by ‘stern wheeb!’- 
Stapled crjtton has length of libro u[) to 1^';.' to 1 
lUO.OOO bales of sta[)led eottoii used to In.* handled in \dek>bn!c 
a lew years back : now tlie ([uantity is about half and iioin- uf n 
IS staple, that is. it is lus> than i V m leiigtlj. ddic <h'ci’f, 0 ' 
is owing to the boll weevil whieli oiioinated in d'exas, Ltraduabv 
spread East and has now itnieln-d the l)oidcr> of Alabjima. Ai, 
area ol long-stapled and late-maturing cotton ( Hlack Ifattb r 
was inspected near \Teksbui-g thricigii the courtes\- t)f Mf;>n'-, 
Compton Brot]ier>, not a -ingle i)oll eouM br fniiid and U;- 
weevils, which were numerous, were mating tlie tiower.- and 
s<tuares. 

From \dck>bui-g tlie waylay through thr famous Vaz* 
'Valley along tlie lelt iauik ot the Mi.-si>>ipjn past lliwr-ie,- 
and (darksdale. Tlie WvO\il Im,- not >]>ia ad far North \et, ai.n 
in the. lowdying alluvial land- the cotton plant i> srrn at n" 
best and could probably only b.. erjiialli d in ihc .-outliern ap^ \ 
of the Egy[itian tlelta. from M<'inphis, uhivh is a biM- rMi; ■! 
oentie on tin* Mis>i>>]ppn ,i \ i-it \\a> paid to (In* M i>.-i>-!; n: 
State coloureal [leintrtitiai-y, whrfo a block ot’ smiie la. non .c.-' 
has been cleat eU ot timber and lo.tnn) aero put under cut' ■ 
by convict labom. d'lnnv, by the eouitc>v of Mr. d'criili ■' 
the L. S. Eundier and Cotton (oan[>any. >ev*;ral <d th*' c-ta’’' 
of his company were ins|)ecte(]. 

1 roni Mem[i}iis the way la\' through Arkansas atid 
Oklahoma, b\ Fjittlo Hock, ^Ic A li ster and El Iveiio w heia.* ' b 
cotton itivestigatimi ceased. After passing the Mississiepi 
Valley the character of the cot‘on reseinlde.s that of the ki*'’ 
again and large tracts of hrick-red cartli are seen. 



PLATE XVIII. 
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III. 

The iollowiuj^ notes were luaile on some of tlie chief points 
,)1 Ifiterest seen on the jonriiey. 

ITmted States DErAHTMExi of Aoriculture. 

This i.s situated in Washin^^t'm. The ori^dnal block of 
biiililiiiLts now only sul]icM^s fn* tin- oiliee^ ol' tlie Secretary and 
riid'O’-Secretarv. A L,M-ant liavino bo.ei olitsined from Congress 
fit’ build ing>. it was utili'^ed in InuldiiiL: two lar^o^ wings of wliite 
iicirtde. !ea\ ing thf^ eeiitrr open lor f uUn e Inti] ding operations 
when imu'e nionry will le* availabho Tin; department overflows 
into various hii’tMl l)uildings in tie- rity. The rle[Mrtment has 
ttianv a<lminist rat i ve diui'‘s in ad<iiti()n to it> mdiiiary work, in 
eoniiection with veterinary ami >anitatiim inspi-etion. w itli tlie pure 
Foi'uand l.)i‘iigs Ai‘t, and with tin: h.'gislati'iii on plant diseases, etc. 

The \V(U‘k i- di>tributt tl umb-r tlie varinii> iuireaus. which are 
leTaiii ili\'ided iiitn >ub-in’ad>, aeciirdiiig l" tbs' inpiortance of tlie 
-ahj^ et. The cliirf buis aiis ais ; — 

Ihii'eau of [dan! Iiidu>lry. 


n.i. 

.Vniinal Indimtry. 

Do, 

Sdils. 

n... 

( dn-mi-li'v 

i).i. 

l^nto||lnlogV. 

n... 

IbiJoitical Siiiwey 

Du, 

St at isl le-. 


'riier,* ai’eaCo nivmidtis .*!’ Fmewtry and Publie Iv'ads. 

In tin Purciiu of IdiUit Imhmtiv letter- were obtaineil from 
^I'‘. Kearimv in ehai-gi' "f tlif dry-taianing iinestigatioii and 
b\eii Afie Crwtiui in ebaru'r ut tln‘ eot tondireediiig empiiries. 
Mr. la'Wlmi is the chief authoi It v on Indian eotton ty]>es in tlie 
‘^‘'[’artmeiit and he i> expi rinmiit ing with riderviice to their adop- 
in parts of the States w here e>peeialiy puiek maturing varie- 
" al e reijuired. 

An intt'iaest ing subali \ i-iou m that in ehai'gt^ ot Ihr ('obb. 
boitun TeeIinie<dog\’. An etVori is being made to standardise the 
lulls empirical methods of grading and valuing cotton at 
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present used in the trade. Sets of tlie difftn-ent ^n'adcs .,f 
cottons liave been pre[)ared by connnercial experts ; copie> nf 
these are carefully made, foi* distribution to oliainbevs of 
commerce and cotton exchany^e.s. In order to perpetuate ties, 
gi'ades whicli have now been made le^al by special Act of 
Compress thev are wrapped in l>lack paper, to preserve from 
put in i^lass cylinders protected top and i)ottoni with asbestos, 
air exhausted, and the glass ends st-aled under the Ido w -pipe. 

Actual measurement of cott<ni libi-es is made by project ieo 
them on to a screen under a certain magniticatiim by a lantom 
These lengths are measui'ed (^tl'the screen by a ma[) measurer and 
the re>ult calculated on calculating maclunes. Tliis is repoai-d 
till a fairly constant figure is obtained. It is found that 
luereial experts generally [)Ut the bmgth of staple too high. 

Cotton Sklection on .Mr. Keenan’s Farm, Colcmria, 

From work exteiuling over 10 year^ Mr. Keenan has pi' - 
duced excellent types of cotton, ‘ K'-eiian ' and ' (.'"oluinlea. ' 
The staple nearly \]/ l<mg. Tie* first was srlrcted 
‘ Russell s green setMlfd, but as tb^* «‘oIour ^^■as consideroii ;i 
disadvantage, plants with green ^^‘ods were elmniiatvd and ii"v; 
no green seeds occur, ddir ty[)c of plant re(|uired was of g -d 
size ami strong-growing, Inanehes to be strong and from n- ii 
the root head, bolls spu-ad rivrr the plant and not (duNt^i'-f 
bolls to have 4 --o salun,'s ami not ]>ointed or i1at->ided, 4o 
bolls were reijuircAl on a plant of such a .size tliat .M) bolls \v< 'iM 
produce 1 11 », seed cotton. I’hirly luaturify was also sniight aff ' 
It was also recommended that tin stigma of tin* flowei- sle'oid 
be sliort and light yellow, tlius pr<jbal)lv giving less chaiii ' 
cross-fertilisation. Plinls not according to tins type are at '>! < '■ 
rogued. The sowing for tin* next year is done from sped » i}’ 
marked plants, having on(3 row for each [daiit. Tin- rows are ill 
numbered and the derivation of any plant can at oner 1"' 
obtained. The remainder of the crop each year gets a Injh 
price for .seed. The im[)ortance of a system of selection v- i" 
very evident from a comparison with neighbouring crops. 
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Alabama PInpekiment Station, Auburn. 

The experinieutal area is Hb(jut 35 acres, and valuable v.ork 
lias been done in colleetin^^ all varieties in cultivation and recent 
introductions, and classifying^ them. Selection work is largely 
carried out. Cook is the favourite variety, along with King. 
Ollier crops dealt with are corn, cow peas and soy and velvet 
b'-aiis. Kutatinns are recommended to cultivators in place of 
l■oIltiIUlous grow th of cotton. 


Cotton Convention at Montgomery (Al). 

Some GOO farim*rs, cotton ])rodu<^er.s, hankers, merchants and 
others interested in eotton and all tlie cotton states' agricultural 
d> j)art!in*nt's otHcm's mot in m'dor t(j devise ways and means for 
u^TtiiiLT a liold on the cotton crojjs and prevent the price heiiig 
nil! down ly attacks nf‘ mai'ket h^.^ars. dhis \vas the initial 
iiiovement of tlie kind, and tliough it did not aecvnuplish much, 
\S't It showed that conihiiiatioii aniono pi’odiicers was possible. 
It will ]M'<ibablv [M'ovv* tin' b*'',.jinninLj of a strung nniveinent, and 
en-ihle a gradual MiMi'kut I hl: of the crop, when prices are 
ta\ oiirahle. 

\hirious |iropo>als wurr Itefui’e the meeting, such as tlie 
'--lahlishnnMit of state honded \\arehou>< > where all cotton sliould 
hr ileposit ed. Moimv could he raised on warehouse receipts tor 
ili'jiu>iied cotton and this would enahle the produum’ to keep on 
till In' got a satisfactory price, 

Thu ti elliio of the meetitiLT was agair.st the rniud Stares 
n“|iartiuent cotton estimation lor Mie year. This was U.OuO.OOu 
hair.> ; the Convocation resolved that this was U millions in 

eXrrs.s, 


Operations of thk V. S, Lumrfk and Cotton Co^ipany. 

This is a comp^uiv, financed Irom the North, wliich has 
taken up laml ill the Mississip[»i Valhy Jtiul in Georgia. They 
have some veu’v lino [properties, well situated as regards trans[Port 
hi'‘ilitios, under cotton, and o’ hers just being cleared of lumb-* 
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Their operations are typical of what is generally taking plare 
in this district, where outside capital is acquiring tlie lar'^e 
tracts formerly owned by tlie old Southern families. The Yazon 
Valley, as the land between Memphis and Vicksl)urg. and 
bounded by the Mississippi on one side and hills on the otlier is 
called, has always been famous as a cotton district. Kveu befoi-' 
the Civil War it was the ambition of every Southern [danter in 
own an estate here. Before the boll weevil era stapled cott'-ii 
spread over to Louisiana and the East of Texas, but is now (juiu* 
given up, Ihe \azoo is now the only .''Ourec c>f supjdv. Th-.' 
old trade name ‘ bendei’s* originated hei'e : on the 0[)ening up 
of the coiiutry cotton was first cultivated on the alluvial brmb 
of the river, and c»)tton brought in from the East inqn-oved in 
staple after |)lanting here for a few yeai's. 

The first property visited was Hillhouse, emisisting of abmu 
12,000 acres right on the Mississippi, A l>raneh railway 
through and it owns its o\sm riversidn* ([uav. Corn is o;rowu a> 
food tor mules and is also t ateu iiv the Cd>w pi-n d 

sown among tlie rows and elinibs up afior tlir eobs aro pu!!-d 
off the corn stalks. They aiv cut roniMiird, as rfijuirod, .oid 
makegood fen-d, TIu* rest of tin- lan.l is iinde'r cntt<.n eontin- 
uonsly, little rotation ludng prac-tised, Eaeli m gro tenant 
20 acres; multes Ijelong to tie- { 'ompanw TleTe- is a d 

-Stole oil the ]uoperty in which ]s suppled »'Vf‘r\’thing Iri'Ui 
‘fancy notioius’ to meat and bm-ad. The tenant g.-ts medit ai 
the store u[j to r,o cents p.-r aciv ja,!- inontli. Tliis i.s >.|U-t!ol 
up along with the rent at end of cotton picking. Tie* rmi 
IS generally fixed to oljtiiin half the outturn. Much of the land 
yields 1 bale to the aere year aftrr year witleait anv 
fertilizers. 

Anotlic-r pro[K,-rty visito,! was Lai;- Vi-w, wIuto th.' l.uM 
vvasheiti- cleared and put uii.l. ,- ,..,tt..n. |i,,th these phe ■ - 
have their own oiiis and railway ddinos, 

1 he Hiitish tine (.otton Spinn.'i's .-Vsaoeiation have honch' 
a property near the .Mississippi : it i> tlnm^dit that it is in da- 
danger zone of the boll weevil, ih.mgli tliit pest is not goi; ;; 
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North iH'Hrly .'-d fast :i> Ka^-t. Tlie [Jiitar oi' thU property, 8100 
l„ r;.cr(\ is ix-rtuiiilv l<.w I'm ■ madc^ IhihI ,,t' sunh quality, and 
.Miidar laii.l cm,ii|,I rm iaiidy imt I.,, ,,i,tai(i<-d in Eyvpt at the 
prict*. 

IV 

\ A K I K r ! y.f> A .M i { I li \ [ > OK A M K It I C A N ( .'oT’I'ONS . 

lh‘ott^s>ur 1 of Alahaina ha^ put forward the following 

iismiiii (‘la>^iti<'ati<.M nf\ arituio. i,|' Vpland Cutt-ii plants: — 

1. ('Iu-t<-r. 

■J. Sfiiii-Cdu'^tai 
N akod Si iMicit 
1 Short iuMihmil 
a Hi- ih-ll. 

t'l Lolio-Staplod rplal.d 

i , ^ Vm.,;,v.q 

INatit^ tali aod .a* -r woo (p> iiiiiii< ai "aSo, CiUstored 

o'liini iiiaii! <Ioih. 

/ ///-o- I hok^.a 

Ihalits fall aii*l .ar<a witii i'a-- UiodcriUt^ iellolh hojU 

iiaao' or in rtii^t'a- 
Ik‘(rio-- 
Haw k ! I i " 

Hovd Hrolnio 

; ; \ a d . a ><('0:1. 

Hlant^ wt'lj laataMicl aiai iir diuni in ^erd biaak and 

oj tu//. H<a'i'.aii;.ot ■■! hot iar-^ 

/v/)r Hotoikni 

4, SVo‘ /.radv'/, 

I’lain. sriiHlI ami liimm-la d nq' :md liottmin BolU small, 
•'uuiFron.s;, aai'K' maturing 

I - King. 
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A. />/(/ Ih U, 

Plaiit'^ aiid sfroti^ w ith Iml;' l>raiu‘liOs tr<aij iieHr ro -i. 

!n)lU very lar^e and seed hi o', sonea inn^s tnatui’e lattv 
Tijpc.< — Ivussell, 

Texas BML 

Triunipli. 


I'l- i<h '/ / i‘ln iifi. 

BlaiUs hio' and indiind to hr st rao-oHnr; with 
Di'anehes, ]^(.)lls jon^, |)niiitrd and lajoi'inr-, ^-rtirfdly 

Staple L:'»"d, with p'ratMii i-- -a lint low, penrralK mehn' -ie. e. 
in niatui'iii^'. 

Aliens 

Cuek. 

Donelity 

Gridin. 

nia.'k !■;:lMh■,. 

d.”ho>'' dl-t met ir;iv a-v Miip e T tnl . •-li.-riallN wle-n o* -iv ’ 
tor a suitaitir vatiotv to iihr'‘!i!n‘ ' oOo India I la- woO; 

Boiiihay lias h.Mai wnii tjr- hhu Iktil ami l.onooSta; ■ 

riassH< 

Anienean eott-at m ^^ov'Hh'd an<i •"Ti iti t!i>’ inarkot'. n; ', •• 
follow ilia eins^p> : 

I- -Fan 

II-Middline Fan 

n]--GnM<i MiddlihL: 

IV-Middlnio 
V Loa Middline. 

VF Good ( )t*ditiai y 
FH -Ordinaiy 

These ai’e (livid^’d into lialt utode^ l>v jMittniLt the v. n 
■strict’ hrd'otr* tin' name of tin* lower or.'ele-, as sfii<'t tnidii 
fair. The (juarter orade^, not miieh ti-o'ih ar-' di>tinon .^hea t' 
tlie prefixes ‘barely’ and ‘fnily.’ Middlin^^ is the or.nle i: •! 
Gated in all cotton contract.s and specialities, d’he ^^rade <lej)e' 
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,)fi the cDlonr <‘1* rlh- (‘ottou find aTiioiPti of contained in it 

I' is not dHpciidfuit on ilic lenLjtli o}' >t;ip!(;, 

To ol;i>s.iy (-(itt-n iM'cds a wieat (h^al of u.spei'icnco. Cotton 
tj-Kts would i'lily allow iimci (Cit t(/ dm’ alUa 3 (jr 4 years' 
. A i --‘I'icina' in thi- w.ii>'house>, and ilam (ail\' them with 

rcial ^'r^)wth< and '<iinall (.juatitities. 


V. 


t 1 I.J 1 

'KAl 

M 

KTnoi>> m} 

' (..'oli 

ON 

(dna 

’ i\ 

Amhkila. 

Tin L:r< 

anid 

1 - 

w " L 

i p. 

aio]n-il 


i ! i A i 

I0"1 

ll ])o 

>.-djle and 

i'W]-“ in 

Ti n 

'>! • 

and : 

1 M 

■d tdti 


'Oalln 

•ll to 

■ harri 

nwjfig and 

\ atinu 

d'ho 

!i . 

i lM\' 

^ 1- 

-p-n. . 

d. 

Mip-n 

w 1 1 ] t 

a (Inadole inoulch 

d pl-il-h 

and 

I ii 

" liiai 

iU!'" 

I'UT Mi 

it 

. ’nill 

tlfi- 

!na\' 1 
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1 1 1' ' ia f ! ■ a 

1 0\- ; 

1 i< 

a t di- 

"t dl 

id. '] 

dl- 

■ InAl. 

1 < i w 

1- op-l 
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;-l 

al n ■ ' 


!m 4 ! 


.llnl 

•.( i i 1] 

a with 

tin.' whole 

Tii«' -i 

P 1". 

i M 

■ ’ \ ■ ■ ■ 

n lln 

■ 01 Mi- 

1- 

I ii-n 
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yeherady 
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uni 


11 1 1- ■- 

dMa 

i"a\ 

in 
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Rate of sowing- varies witli tlie ]>la]Uor or drill used. Tiiii- 
of sowing is end of April and ^^ay. Init is earlier in the \\h -i 
It is sown up to Hrst we(‘k, June. 

The method of making I'ldges and the <listanev apait of li;. 
ridges is quite ditiei-tuit to t'lat U'^od in Kgvpt, ami eotton n, 
Attierioa is invariaMy ]>lanto(l much w Ith-i* a|)ai r tlian in Kgvni 
and in India. 

In Eovpr rows arr nunh^ to ‘do" m om- npriatimi hy ih- 
double mould-hoard plough or what ei na'i-spi )nds to it, and plaii!^ 
are thiiinetl to ahimt (f' ro s” apai't in tin- ro\\>. Tin ridor-> 
also higiier. 

In America it is gem-i'ally eimsidr]-rd that with frrtili^Mi- 
and [>ieking and all otlnu- .Ap^-nsps ii \n s:;o to )-;d-t 

acre nf cotton. 

\'l 

Impiomkm- \sn ('oiioN M.n-niNKKv, 

Th^'- plantt-r <*!' drill an iiiipt-rtant i nqT-no in , The ( 
Plantt-r a^ illusti'at^-d i^^ an »-lli<'i.nii impf ■neoit , '\'\ir fnrrr t*..: 

is fast^ne<l mi tin- ‘•t^-'-l axe- \\ i Hi t [!•■ < ii i \ i ■ n ii^ , U .-md t la 
is <listrihuted e\rniy d'l ir qni nt iry ' -t' t <1 n »a-dv r*-_'iii:if - 
frmn d to ^ pcck> p«-r a<'i-r lo'.. i'tMiii l’;i i'n^. tt) I no Ih-. It 
hauled by u)a- mun- or (i\ I ii*- pin-' in Aiie-riea is .<7 jo - 
Rs. dd-8-0. t)tlier pattorii' "t tIm' jdaiitor aiO’ a\ailahh' ec: 
attachments for stiu-mo a; titirial niaiiU' t-.s. 

Ther»- is n-ahin-' I'art i(-alar aiM-iit tin- "tli, i- implr-ni-r’- 
used in cotton eultixat nci. 

The- gin. liowtO'-r. invarialily i)s.-d. i^ rmt rh*- hand i»-d 'M-. 
roller gin of India and Egypt, liiit tin- s.-iw gin, Lari^o p- 
pertiesha\e Hn-ir own gm and eninprcs.-. and tln-m- ar*- a Im--,- 
riumlier of ^iris Ihr him work at rad depot- ami other emoi: 
situations. Tliesc latter gin-owners dr not usualh' hn\’ C;- 
cottotn tlic tanner ottmi hrmo- his '-oiton lotoc m •( square- e \ 
waggon containing about ll>s, and gots hack a .Hm Ihs i d- 

of cotton, He sells tliis at the market and the gin ow^ ? 
generally buys the seed. 
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In tlie saw tin- ciotLon is pa rated froin tlie seed by 

M.ws of steel discs, willi serrated edo«-.s like a circular wood saw. 
Tlic seed cotton is li^ld in a box in which is a oi-tte of steel ribs. 
Xiie te( th of the discs * noa;^o^ tli‘‘ Hbif^ and pull it from tlie .seed 
uhicli is too bio to conic rhronoli tlio oiato, A roller havino 
viiiall bunches of st<'cl wire on ir> >urfccc. called tlie brush, 
the Hhrc (^tr the t.M-th of tic- disc., 
d'he oi'ihnai'v hale inca>ii r‘-s 4 / ‘J.l x 'J.*, and is Covered 

ai'li Ljunnv cloth. It i- taslcjc-d with - stoc] liands. 

’Flic rat loM -h'tws ;t ncxlcMi <iuttit <4 4 oin". The 

i,. ^-Icvalcd from tic- woic-^n aid di-trihnlcd t-, tlie 
li i'dcvs hy >n<‘tloii. ^ <i 1 |mii i-. rh-aii'-d ♦aiteiino tlie yin 

\'t''r "'ifiniicn lint Id'Wn ti'Cii tIc' liiii")!' tlirnnph a due. to 
...auhniscr, Th- dn^i pa— s dir-u-li th- rouf hv dust dm-, 

|j, ip,. rond-a- 1 - tic- lint m Id-wn .a-ain^t a drum covered w itli 

t \\\\*‘ ''i-iS'i'i! tliU" all and tile du"! ai-- lalO'ii cut '4 the htit. 

'I',,,. Imiic- til loui Hit. - MiiM'-tii aiid e .nttnU'Cis - hat 

istii-’ii !• ti t- ttH- pi- -^. p;c-k* d ’('>■ an aur'>iiiatlc trainper 
,,^,1 'Dp. .r. d i h'W idiiite ■ -.down A r’-in .antit 

,,t' t|ii> 1 \ p*' liaxin- a w - ach '-n WMikliiLi- It WMiked 

•,.,y .MiCMUhly Willi n w hmd-oid linn- <1 -ni c-niplet^ 

^ .-ad. 1.4 iiiiiini- Tic -'-t -t -Mimn- and j-ackiny at 
piihii^' -ills, ceverm- n<a '^uppSnd. limn >1 t- >_ pel hai^-. In 
Swd tlm -nm ask-d U! pm I'- .. .d-c -t t -m s4, 

Tic- c.atun picker m nm m i a piaeii.-ai in tchine On- wa.v 
•^cec w-rkmum n 'had tb'\h4. .uen.-n tuh- whidi li;id r- i>e 

linveted tc the bnlD hy hand dde iimt'Ve pnam’ wa^ an ml 
.„-nc. the whole was'inount-d -n a truck drawn iw i’ mules 
\u..r pickine, the cottoi* wa^ conveyed t- a -in ai raiiyemeni also 
eh liie truck! ddie opinion ol speclat-t- wa. licit it rcijuired a 
‘■e'.:>ulerilhle amount ot linjM'o\ einent 

\ 11 

iNsKrT I’er- ,VM' CISI.VVK- nK Amkku.sn e>.n<vN 
By Cv the iini-oi laiil mi.m e |u si is ih,. Mexican rottim 

I... wvfvil (Anth.m.u.ius ^nxnUisi. This Ims cause, 1 nnmen.se 
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daiiitiive in Anierica. niul it i?> stondily sprendiuy K ist at t 

rate of about 70 inllex !i yoiir. 1 1 -^[)iva(l througli South Tr\ 
iiul Loui.^iaiia, and it is now wa 1! tlinmoh S'Uith N[l>sissi[)|>i 
has ti»iichod Alabaiiia. It hliioi-iiatos in tlu‘ yn'ound duriu- i 
cold weiitluw. b'gys at o laid in rarly spring, and there an 
constant succession of ti'o>r. d’hc onlv i‘hanci 

getting any cotton, in an atiectvai district, i> by planting 
*"arlv maturing cotton, and cvtni liirii it will pn»bobly nnly 
the bottmii b<»]is liMiii whicli any cotton will b.- uhtained. I'i.' 
seems to bo no ctfcciuai im-an- of itcitinL: it imdrr 
When it C'ime> into a di>trict, Miere i> at <>ncr .a migia: 
of negroi;> : tiicv go tjlf with their nnih‘> and implenit-ntN I 
land will, of conr-e, gr^u Mtlin- ei'ogv. hut ih>-re i> m- ma.-lm 
for dealing with the--* for tli- iir>t f-w \0'ai- f'or oxuinph . 
tanner.'' round Adck'vbui'g \coro c, iniplaiiiing that tlua^- 'A'-o 
nuirkets ineir to di>[io-'' of Hio corn or ‘ imek nop^ 

If ever tin- p' -t got into Iidi . of I'igypt. n w-uid o- inm.' ■ 
damage I In; dangc-r n in iint'ort itig t d eoMiH 

The cottoii Worm oi aiiiiV W'/ini (.\i*'tia aiglilaf o) w.-i- - 

in Considerable nninh.-i's m p: 0 'l- ot in.- .‘ .non h.-it It o.o- 
leaves, and, in Septeinh-i. li-ld- a-o -o.], .iitirel\- d-ton 
Spraving with ar>oii,iTo (j! h-cd -o.nii- to i o \t i v ‘‘jh etiv* 

A eoDsidenablr aiiioimt of' A n 1 1 1 1 a-o i o-. ( { oi !. el o [ :i ; . 

gOsSVpii) U . nolleed. It ''lai't' a' ,( bl,-n-k -pol M]i i],, 
whicli gradually -'proud- till tho ^dn■h■ 'holl rot-, uway 

Roll Woi'in 1- alwax- toinid. out hot mmdi ,n,p|a n, ' 
heard about it. 


AN (oOToN toi; Indiv 

In parts ot Inilia Ah'-ro roll, in i- cnlti\Mi«-d a- a r.an. 
and where modet'at'']y good cnltivalion ootain- :oid v\ In !■ 
found that ‘ U[)]anrr cott ui hourisln-N, it will !h po>.]l)le to - 
vate it in a more or le-s ^imhat’ manner to that ioumi m 
States, ddio inj[)Ortant point- am to begin on a good \a! 
with a suitable staph-, and mo,-i iin|)orrant to -nw it wide ap* 
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It would be udvi>ul>lt' Im u,s<- the Ainerieaii drill or planter 
•,;id to SOW it ill I'ijw^ ti'oiii ;i - -1 jcfO. alid with plenty of 

t <tin betwerii plaiil> 

III Sind (•ondiiion> air ditlhicnt fhiltivation de[)ends on 
! : laatioii caiia),^ I'Av pi i in eul 1 1 m \\ ;;> iMimd t ., >ueoeed whei'C 
i! ,''iuld he sown in Mai'idi and April, init I Wiis oiil\- one canal 
•,v!ita*‘‘ .va(er wa> a\aila'>|.-. h lia> a le; r/. r ;;rowi iiif period and 
•ii euiri \'alor“' would no! t li^'- i\i- fXira trouhh' it required, but 


p. t.'i I’- d th'‘ liardit-r Sin-ilii nat t a los,. 

The cuhural III’ iIi^mU 1 '!' Snidiil rotr.ai ai>- simple : al'ter an 
■•i-ati'M). wlnoi tin- laiid uiil o-o' ctttl.-. -o »! r ( aj '-eed i'; hioad* 
11(1 tin- "Uriaoe. and I h-.- _;l''UiiO w h^ii'a' pi> ai^hed to eover 
• .-d, Tin rt atT r. ih*' miiIn ari'-nii-n a iiand-heteiny 

\ :i'-n tie' W‘'<mU lT'O lap. and 'O ' h--'< ■'"arv v.oOU'niLts lio” ies> 


•is u; 'J pt-r in* 'litli. 

( ’o!t--ipn I; I i\‘. an\- ! n ir- a inu e^ o, itw- anv -ue-a.-^. inii>! 
: - I ! ih- I o h, e 1 h ! - 0 'd V • i'\ "I n I ] ' a in' ! ! ri'_: air >11 ealiaU li 
lih ,.n He I'H- "t lO' hi'iil- alal aaO,r 1 - axallai'le ae.an 


i'e_iinMinL: *a' d 'lie ' -^-'O 

I 0l alK { i la \ < ■ i I- • 1; : a ' * I a e : 

,1 uie fil' an ! Ui !! i-' ^ .e ' 

' : ■ io*- d SnniiiO ou! - * ! i' a o 


(III : 0 . . , a \ ;e an ^ ai lellc- <C 

I t V , u ^ 1 ;n O'. ;^ii)niii‘_ 

iMx ii! ! O' t* aiiV ie>> tila' 

e,. ea ie,\- ;*-■ i, - a\ n ihiek. It 
; . . n .1, !. .Ill' I'i-l i\ a !■ ' i' i ' ^ 'I' Aikaiiiaia! 

\\ ]irf''''ni !ai\a-!- hnii' ■'!h' ’’ erooin-'. a^ (li-y iia\' li" 

\p- Ii, ne. -t il^ e-ililte-H-OO \aa 0 . Anal>L- ilr'!,'^ !ia\.' OcH. 

;!; iT I"!' ou\ in- a-' iieji in-ed‘i 'O' ^no maiivA l [Uww 

■ ■ ( ii ' ^tajde. Tile aia -,1 o: Sari i- ai'oir Hit -Oir a- llial -i 

pt. It I. ..niv iv-aiHV ■iial ai in- i-e ti elihivaled H 

.At.l.l, l! 1. al Pl.'.- M! .allii!l"l I., ill' S.aalh '.I! .il: 
.1 it.-'w, .'H .anljiili' ,'iii't jaa iiaa a'al lii*' atinuitl la>t 


lai ■. 


^ a w a- ai>tiut ! 7 o.tiitn ImI. - <•! d'v 

Thr nirtllail I. -I i.r I'. , a 1 1 , | a ■ 1 1 , lo i ta /allllll.iar. . 1 a lul - » W lUI'a 

•' o he a- foil* iw.*v : 

After iri'iLt-itn -I). laoss will be run acro^^ liie field with tin 
li 'iiv., Ujiai'i. Inmaknah/lv Ikhiiul tlic ['loua'li, ootion 

will I'i. ,iin(i(Hil, l>y haii'l. Hi tl). iHtr at' ahaut o'' li'> |V 
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acre. Thi.s gives a moist seed i>ed. After tlie plant germinat' ^ 
between rows will bo occasionally [>loughed : this w ill be rlieap' 
than a liand-lioeing, and the native [)longh dot's not go dt-. ; 
enoiigli t'> daniage tlu‘ roets. Kxcess of plants i[) tlie row 

ea.silv be chopped mit by * kodar oi' liote Xd ndgt's will ' ■ 

reconiinended as they would not likely be vii-wed with tavoui b\ 
the ordinary cultivator. Sei-d eaii Im' obtaiiinl tVom tho Slat- 
for the first veai’ <>r two. and a sfM^d t'arni tdr '>npj>l\'ing goud s, . . 
will be arranged. 

Hin'd l^rolitie 

' ... 1, ' air tie varn-tif^v at oo'-.nl b.-n, 

lexas liig Holl . . . ' 

.p . , -row M. 

li'iuinpli 

The ditlieiilT v wib [)rMoaoiy h,- t-' gr! tli*' e-ptlnu p|.‘k. , 

nioderatelv eb'fin. In thn hiO dry at iiio^plea - du>i and bi-.k.- 

|pav»-> ai't^ dithiMih in k-o/p > .ut 

Th- >iw gin will pi'Mltrdily pio\- lie. IV -.e.ieniileal aiel .-thei-vl 
for d.-aliiig with rpiand l■l.rr<el. om ipj., 
the future. 
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a\vak(.‘niiig bus been uroUN-b llii’ougluiut t}ie iState in agiicultui. 
iinproveniont, I Impe tn L‘nntiH>iUe. nn amnliei' ucea^ion, u [)ap‘ 
on the line> <>f' work tbllowtol by tbr 1 )r|)ai trinnit ainl li 
injpro\ enioii tliat lia\a' bfon int |■o^!n(■^■ll tln uiigh its iiiHinaif, 

In tbi> papei 1 w \>]\ t> > (o mliiif ni\ >elt' to a (lr>rripli<ai of' tl; 

|)ecnliar teaturL‘> of ihr metliotU t»f ri<a riili i \at Icai iialigeiiwus i 
the State 

Chi, ></!•. — rra\anr'i!'t' acoupie> tiic >outli wt-^torn [rai ion . 

tile I IK ban Ib.'niii>ula aia 1 1- >! ( uat fil bet w rM n i' ainl Id L’l!' Nb-rt 
f ^atit luif aiiii bri w < < li 7i' |::'aiui 77 Ivtst I >n'_! i tinlr Ti. 
toniiHriitut r !'aii'_:'e> oriwteh 7(-'b. aiiil !Hi f',. tin- mean ila 
temperaiui’r ei' ij;r xaai inaii',: fb. ami liie mean ma\imniii 

tile Year i'- ili'^ "7'.) V I’le' be O ti'i.iii KoiaaiaiA- t" Ma\ ^ 

intmisee ami ‘iunii'.: ibm nmieo ilaae m a lull ui aeaifiilui'. 

. t|)ei'al i< 'h-, 

bbi" .altifiii ih tb-' Slat*' 1- fall'U' w«-!] lii-U'lbun 

. i \ e| -V Vt-r. e!' ! i 1 1 ! Ill m ( li'' • *! I ) [, Veal. T 1 le I i - ov M p- air I \ 

ileavv bnrnie tli. ra- ; ^n« a i - (Jiiim Julv ami ()et<,b. : 

Nb'Vfniira-. lb' aiinmi; raiiiaaM v a i a '^ } i > n i a tn lut .‘lo t" ai. >■; 
1 -'d . ilie tali imT'a-i!!.; O’ m- [ • \ ji.aii the ^.utb t- 

north, ami ii < aii t b- ' i a't i ■ > r b' iolb. 

j , , I” hi 'p;!'- <a f]e- iafe-- xatiati.'ii in ib>- ({UU)f:‘ 

ef rill 11 tail, l ie, m eiib i', ;,r* b 11 : .tii r ir ,1\ ailab.r i..\\ lam!> rbreaa: 

out tb'.- Sdit-- ill til'' ' anli' in p tim. w b' re tie ramlall 

(letialeiit, hr- e),,;, iimo eiOi t!ie help .a' itia^aliet) ; w jj ; 

intln'iieirb, vvliei .. 1 i,, j;,]! . \e’ ->i\ lb'- wale; ba> \ erv ‘ >11 ■ 

r<i be (b allied a wav 'ti^ur'- >iiee,-^si ul e|<*p- 

Til" Iiee. -vit\ fur tlll^aMei) :ti ^eiitb Travam-me \\a- l'e: _ 
evi-ii 111 Very aiti'ieiit t ]ii|. ;Oid liireai^di tb'' f"}e>i-bt "I n 
thrm rnb'f'' a large iiui)iii>'i ol iiinjaiK'ii raiik> were dug. >'-0 
of wbieb are ali'ait t.h'oo . t -i , . m .xf itl Tlm-e rank- ba 
been in ''.M-tr'ma li'nm T tne imiiienimial ami have la-i'h i 
rec-ntl}' tbt' r-biid -i/inre n\ iirigatinn m Snutb Ibavaiice- 
Owing to tbe .-caiaaty -d ri.e rain> the sPiiagr e( ram wtii 
m tlie taiik^ wa,> not, bowevei, -ulHeintt fo ima t tin- dema 
for nrigritlom and r‘0!)>e‘(|Uent 1\’ a dam \\a- fum-tmcOerl am 
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' aUlaliv li' -i' ii' 'l i'-r i ' ':;l; xii.' !■ ^ >l uai-na ■u> 

aai ‘‘M.I iv il'l’iUNl I'H: p!' 'i' tlKNaV Ja- 

aj. ,l I,, caiix* .Mj! Ill' taa ia> ••! •a-'! nac a 'C lia oasi: uh> 

i II 1 l; I V "pi] ! 'll Hi lii li \ ' h i ■ ■ 'Khh H" ai mp a- u vi h . WVo 

a a aii.p .,}■ n iaiJi" iH Ipiy . l:i' m PH •ariHia ! mal 
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'mh' on th.' Kothavar Proj, • 1 aHI rmnr up P' iiaaHv 71' lakh> ot 
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Rii| )ees. The jirojeet is desi^’iied (o ii‘i‘i^;i(e ah(mt aiTt- 

of existing wet lands and al)out iJj.oOii aei'es of drv land to he ron 
verted itito wet. and is ex[M‘eted To gi\a^ the niirhar a net retni! 
of Ks. j>er aniuiin for the time htmiLt. 

So inueh tor iriigatinn in South ddavaneore. In other part^ 
of the State there is no ni’igatien \\ni tli nientnmino. In NOiii; 
rrawaiieoi'e the rains are >n ahiindant that t he ereps sutfer iiit a, 
irmn excels rliati tioni deti maiey of water and \erv often tie 
exees'^ watei’ has to h.* drained awav to save the erops. In ('en 
ti“al Travaneei'e the rain^ ais- ueMha-ate and wenhl sutliee for tie 
siieeesst’ul rai>iiig of riee erops d' they were eveid\' disi rihut r,.! 
during the ei-oppi;ig >ea-ons. Mure otwm than not, leovvei-. suci, 
an e\en di>t ritm rien I'aits, and th- erops eotis,M[UeiiI !\' vnlfer unh-. 
artitieial means of ii rigat ioii ar- i o>..rtod n. Partlv owine t., 
poverty, partly to iguoraiie. . and p:ot!\- to the la/.in.-ss nt’ th- 
ryots, sueii iri’i^atioii i> \.-ry laie m Tra\aneoro lleis. ami rhoi- 
the water-w he..] (it I ' -eiidT- Hie p.a -iait w he..!);,nd ile- hailiiej 

basket lilMV he >.e.n ll>e durilie >,.a-0||- of' droUejlT, d’he 
/o/,, tile ntunh- ainl otht‘i toiiii' of >inip|e w itr'i' 1 i ft tlial ai'e ... 
eoiniiion in r ie- ad joi tmie- l>riii>'i ( et r i t ot e-'^ ha\e not \ot ..ate 

into Voguv' ill 1 fa \ atieoi'e. and od ene]n,.> ;ind « eni rifdo;!! pump', 
whieh are >troiie!y reei>niiiie)i(hd h\- Mi ('Iritteriou of’ Madoo 
have, ttol \-e! found their \\a\- inio tin- Sfat* It may h.- e\p,-. r 
ed. howiwer, tliaT a- a. re>uh of the awakening I leal t- .-e,.}t anioii_ 
the iTots 111 aerteiihural i mpi oveiiieni . Mieli of them at h-.ist .a^ 

ean adord the mav-.^^aiw ..xp-.iirlit 111 e w ill , re j, 

to the ilistailat ion of >one' of lie- water hf't> uieuiifuied ah.a- 

and partieulai ly od engine, and e. n t ri fug’a! pumps, in plares wle i ' 
eoiiditioiis are fa\ oiirahh-, 

. [ifru’olf'irnl ntt.jjrnx The agi ieidt Ural implem,mt - .‘on 

moldy useol m Trawmeore are le-t manw Tliey are .jniple ane 
[ji'imi ti\ e, and ar<' marie hy nati/e earpenfers and iila<d<>init h.'-, ■ 
wlioiii tliei'^ aro a few in >-ael, village, ddie plough, I hr- yi'k- 
the (levelling rod), tlu' .-pade. and ihe //oo/d.o (handdie- 

form the usual stradv-in-trade of farmers in lli- State. Th 
plougli usually consists of two pjeees of wood fixed tf»gr*thr'r h 
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nioans a woodm pe-. oi- ii may he earved out of one block 
,f wood ; uimI invai'iabiy it eaiiir^s a sliare at end. It has 

imtliin^r cf>ires|ioiidiiiu' to rlie mould-board of En^rli.sh ploughs, 
and coiisfapumily it dimply r(ui,o\e> tlu- >oil uii both sides 
.vitliout tuniiii-' it -Vm as til- iMi^bNli ploiigli (bn^s, The voko 
made (d \\<M)d ;itid res-uii bb-s mo}-- -a |e>> the yoke in other 
parts of imlia, Til-' (l-'VedliliL: f'd) Consists of a ]<nw 

but comparatividy narrow reetaiiL’nlar bba-k of woral. with its 
■-l>lde scoMpcii (lilt h-'}|oW It 1 - Us(m 1 j(ir li-\ -Hiliij' tlie plf>uglK‘d 
-••lb bi* aknig ill-' I'b'ds. and scuimimC'- lor o<-v<'rinL:’ tlie <^'-■'(1. 
W'liib* in opt'ratiiiii ibf dii\*‘r staiels r.n it -d f- pr»->- it 
lieav ily on ib-' ut-'niel. Tie' sp ub' i'omsIsT - -. t' a woo.ldi, bainlb'' 
and an ir-ni bla-b atiacle -l !<> it at iiobt aie_d-'s. die nf^o/b/o 
iband let-o r* s,*;tibld^ tli-' spad-a tli-' iTeb b-ano. liowewo'. tnueb 
analb‘ 1 ', ati-l it is usfd elii-'lly !'-r int.-ivu! r urino -liiibjfal lac-., 

Sy/sO a-s f>f ,,///, CO/ M F... 111. -ll-llt io]is niab-r wliicb 1 ico 

^■ultivation rartmal -in in 1 Va\ an-s a <■ ai - s,, \aied in <lit}bo-nT 

parts of the Stat. that It l a- ii-'t b. . n p-vobli- oi adopt a uniform 
s'-vttmi all <*\- } d'le-r' ao in \ oon,. j.)-. nt s.^-v.-iai] svsr.-ms. 
Ml'' mo^t impoi laiit o} w bi-lj ai - ina-tU' -!• s.-nli' d br-b.\\ ; 

In South TtaN Ue-oi. ) ;<■. rilboati il in l-w lands -'olv. 
ainl tw-- er--ps ar-'‘ -n“-liiia!'ih I ak-'ii atinuai : \' fr-th I bo >ane' laiab 
The soed tbr tlio tusr i’o,|.]v - oa n it 'a-ioa^r in April wh-n rlu 
soil (‘outaiiis iiiiK' jiisi - n mob nen-t in - t o -nb > w oi-rmiteti e-n • a' 
Ml*' srt'd. and fb-- -T-'p baiw sod in Auen-t With tliM (.-w 
s}i(ovor> tliat fall in Marob tlio lan-l w p:cn:ir- - b and. it tl].’ >.ea.son 
Is javourai'b'. sdu ui'j w nl 1* linisln d by tn> . ml of Arn'il, N" 

water is b't into ilio li.-bis t'-i ab. .iii •>'' 4i' days atSu' s.iwino. 

riio snil bo.'omrs (jull“ d)\' hy tnis timo. and tlio y.amo scodlines 
niay turn \'elbo\- and ap{*‘ ar to b.- almost dying, Th-m all of’ a 
s’ldden about th»' mnldle of .funo ibo tnonsoon bursts and brings 
'■■ ill) it torrential d->\vnpours. \\ iter is then cdiecttal in rlie rice 
wnds wliieh are u-oau' agaiti allowed to bo e-cnpletely draiutol. 

tbf‘ lifst iall of' r.'iiii tin^ scaallings assume their natural 
jre-ui colour ami hegiti t-- gr->w with tmdouhleil \igour, The 
■ iiangi's that are seen in the seiallitigs In the course of a lew 
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liOLHs at’tei' iho Hrst slmwoi' may aj)])e;ir almost maLiii'al. It is 
eommoii Ueliel amono thr ryots tliat tlic yir^Kl cousld*'; 
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feet tiMuly in tlio bottoni, where tliey are twfi and three fec r 
asunder hut inclinino' inwai’d : tlie hreadth at the top dinunisln - 
to one-third ol that distance, weeds and occupy the inter 

stiees in each row of [)oles, forniin^* thus twni slender divisions, 
the space hetwonn which is tilled with mud taken fiann tin- 
cltannel alon^ Nvln^se coui'se tliey run. In this operation t)i<; 
Pulavan (tlu* labourer) is tVe'«|uently nhlioeil to (li\e uinh > 
water to SiUiie de[)th w hen ha\ ino- i‘i»lleeted as much soil as can 
he sectnod w th lioth hands nu his hrad, lie rises half envfloprd 
in hi.'' inii'y load : it’ nt’ shallow ih-pth, the sell is takri; 
w ith a lat ye w o, alen hof‘. the wall raided with "iieh *ldheultv 
is ele\at(‘d a t’e^^ inehr> ahioa^ tie- le\el of the water. ;t- 
vet leairly in mo<t plaee> three feet deep, iuit whieh is n.e,', 
reduced te ah. ml a- !nan\' iindiP' tiy the rt, <il: ,‘>i n> (wate»- 
wlieel). 

From time imniemenal tin- lia^ been tin* njilv 

instrnmetir used in haitiny watei' froin lield>. It i> ratfim 

a euiiih'l'eU'- iiiaehiia aial the uiellioil <t| it^ wnrkiiiy i*' \ei\' 
lalu>i‘ioUs. Aimut ’J 4 -eo laeii Will lia\« Im wol'k at It for twe 
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tlie third dav tlc' field 1^ eomplerely drained l^v mean^ of tie 
rJiifhf'ftni , and i> allow* d to reiiiaiii drv for ahoiit .a we* k In erif i 
to puickeii the eia.wtli of Moallinys. On the t*‘iithdav war*-r o 
bailcfi haek into the field till the set^allinys are ahiuit tiir.'e foumi ' 
iinincrsed and is kept in that ,^taie foidih<int a month, when it e 
ayain draiyed off ami om e i,,,,r*' restored after a. few ila\ - 
These re[)eHted inundations and drainaye form a spe(>ial feature ! 

cultivation. The emp matures in about four months at a 
i.s usually harveste<l in March, 
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Hills and hill slopes tliut are used ter rice cultivation are 
Hidinarily known as rlirrll'^t/s, Cuhivatiue ef tic laiids beoins 
with the clearinj^ ot the jiue^le aii<l settiue;' lire to it (kuino- the 
Ji,,i season, usually in Februaiy and March, the ashes derived 
rk-rcdVoin beiinr s[)read over the lands tlnujiselves. The soil is 
thfci slightly turned (jvei‘, usually with tin- s[)ad.< and very rarely 
. witli the piouyh, and tlie se^ d is Ijiuadcasted with the first rain 
in March. Tlic varieties of rice u.'^cd in rhorth,! cultivation are 
(lidrnuit Ironi th*ise used in lou lands, and the seed rate in the 
I'.nnier place is also eon>idei'ah]\’ h-ss tlian that in the latter, 
rin- eAc/N/.o/ rice erop i t (|U!!e> lull si\ nniiith.- hir inHiiiriiu:. the 
liarvest u.siially takiiiLt plae.- m Auyu.-i or Se[)teinber. Rice is 
aivarialdy folhoved by a <T’>[) ui' li.irs'--yiain and in some places 
die latter is lollowtal by eH'^sava. after which the land lies fallow 
]<y' from tj to In years wiem euiiivati'm i> repeat*;*! ayain in the 
*ve (Ji'dai’. 

-Syst^'inatic manuring ef the riue crop is mit 
^uiiiinon practice in Iravancoin; *'\ce[U [)erhaps in the 
oHith. The ryots ;d! ovm tlic State arc iKt^niy ignorant of tli^ 
why and wherefore .>t tie; oUe'«ti'm <-f manuring, They havc 
l<-:irned l)y the expm'iene.- .a' ..‘•miui‘ies tliai manures will 
enhance the yield ci.ips, imi ilicy iiave yet te* karn 

dw scir-ntitie aspect- •!' ilc' «jm-tnm. a chnir knowledge* .a' 
whieii alotiv' will cna’tT- ttiem impi>'V‘- llicir sv-lein et 

i ll*' manures that ai* in e .mm, ui u>e f(pr t ho rice ci'^^p are 
ciu!*' duim. ashes, and yin't-n le;t\< >. (’a!tle iluny i- a universal 
iiianure f(M all kinds of er.^p-. hut ihe ijuaiiiity a\'aiiable is not at 
■*'1^ Adctniatc to the dmnand. and even the availalfle ijuantily is 
boiiiy pi'ojierly ''iillcoied and u>od. d’lio defects in the 

'•‘"Hection and use nf cattle tinny are heiny constantly dinned into 
ryots by tin' otliocrs ot tin- Ayrioultuiai nopanmcni. and as 
‘‘ ^uli (»!' this sc\'erai <»t' them have hcyuii to improve their 
'‘" diods. ( Attk' duny iin ariahly applied to (he first rice crop 
^ ’tith Tra\aiunu'e. while a niixtiiie nU' cattle duiiy and ashes 
s it.s place in (h'utral and North havane<*re. Ihorvotsef 
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South Travaiicore spare no pains and j^rud^^e no expendii in, 
in nlann^in^ their ero[)s w ell. Thvy collect all tlio dun^ avail.Mil,. 
in their own huinsteads ami < 4 ot down a lar^ 0 ‘ ijuantity <>! it 
tVoin the adjoining British territoi ie.s at a cost of Rs. 2^ to 2 j)( t 
cart-load. They usually ap[>ly 10 to 12 cart-loads of duno poi 
acre. Their second crop is o<.nerally manured with oreen h-av.-., 
which they collect trom theii' own oardtms, and Iroin 
adjoining forests within and outside tho State. They spend ni; 
an average Ks. 2 to 4 [>er cart-load ot“ lea\'es, and about 5 t; 
cart-loads gr) into an arn'c. 'I’lic Iraw-s that art* onlinarilv 

are tliose ot 7/msy)c.seA j)' jf/J I'nnis (2os\,,; 

and I v itlintsfo jiu rjtn t'r/i (Koliii-’i 
The tirst three an* trt*cs and ai r grow n in gartlens, on tL* 
banks of canals and tank-, and in all otht*r avadablr grown. b, 
while the last two aro shrul>s, ami grow wild in gard-i- 
and forests. 

In .some part> of South Tiavaiicnr a prriiliar im^tlmd .• 
green-manuring jiractistMl tor tlm first rice er<i[>. Afit‘r wan-! 
has been let into the tirlds for tli.- fiist tim*-. /'.r.. wlnm tlir >.<4- 
lings are 5 t<. b inches high, thry arc lilted, with the surroun.iiig 
s(nl, by the haiid-liot*. ami placed ujM)nalaver of grem le.iv , ^ 
spread upon tlie ground. Witliin a week the seedlmg.s devrl.y 
iresh roots ami bt'gin to grow luxurianth'. 

In ( ential ami Xortli 1 I'aviincore grt*eii leaves ai't* Nefidiii 
used as manurt^ [irobalyiy owing to the gi'eat .‘"caicitv of’ free>.(]i'i 
shrubs useful lor the purpose, f I ref-n-manunng in bv gi"^ 
ing leguminous crops in rice lands and ploughing tln*m j,j 
in vogue anywhere in d'ravaiicore. and it is doul>tlul whetiic! \h> 
condition^ undej whu/h rna* tailtivalion is carried (in lieie utn 
admit of its introduction on a large scale. 

Ihe MKn(l.nk^(f< ami PnnjK hinds m {'eiitral ami N 'id; 
Travancore are seldom manured. Tlieir fertility depends chi-f'v 
upon the .^ilt tliat is !)roug[if. d(.>\vn bv thjods during tie* i .U') 
seasons, \n places wliej-e there is not laeiiity for a fair <(ua! lU.v 
of silt being deposited, the fields arc cultivatjd in alternate ' ■ at' 
only. 
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I im Ae/nXy,/ cultivation tlie only Iimimn, 
ash, ^ (brined by hurniiiY the Junyde. As tl,ese lands are allowed 
to iie Callow Cor Croni C to 10 years between the periods of culti- 
vaiieii, there is no necessity Cor the use ,,f any special manure ; 
but sooner or later this practice will ha\e to be given up, and the 
ijuestion oC an adei|Uate supjily of manures will then have to be 
cuii>i<lored. 

The time is far distant wlien tlie Travaiieore rvot will be 
|irt jcired to invest nmiiry in iiiipdrttMl ai tdieial manures. Partly 
Mwmy to his i^nnraiiei* <.f -cientitir aLTilculture and partly owing 
to his liinitetl la^smireos he i> natm.aily averse to the use of sucdi 
r.istly manuies, and mU mdy sn. lair lit; rvtm allows some of the 
It.caily available manure- tn g<> <mt uf th,- Stati- instead of' 
iiiaking use ol‘ tlieiii i idianeiiig tin ri/rtllitv uf his lands. 

I iidrr this eategoi'y eoine uil-eakes. tisli refux . and bmies, all uf 
which are now mostly e\] Girted to t'-iit ign enuiitiie> ter manurial 
purp(»st‘.s. The State Agricultural J)epartment i> trying to 
im[)ress upon tin* lytits tlir high maiiuiiai ^alue et' these stutfs. 
and I am glad t<» --ay tiiat Iain mi > liam- nm hern altoirether 
uniruitrul, 

Uurr, si nn'i i.r- gro/-. Hice i> cut hy tile 

-U'kK- and tin! intu Mimli ^lea\(-. 1 !' the -talk> at e good, thev 

iiiv fin ehtsc t< ' t he gib mini. >o tiiat tin -trau may he u-t.d a- 
tnddfr Inr rattle, and il hmi. thi- < ar- aken aia* takn m In some 
i'laci'N the >hea\e> ai>' iird niln huiiole^ and cariAd the 

lariiotead tor throhing. whilt in otln i plac'o ihieshiiiL;' d'me 
in a eerin*!' ol‘ the tielil itsa ll. 

The folh»wiiig two iiielliods o}' thia-hing are eoinmon in 
Tra\anonre , (I ) A man takf- tin >lnaves eiie hy oiuNind strikes 
tli^'in eiii the ground tw** or tliian' time->, Hv this operation more 
than ‘.ta (ij the gram will he M*paraleil Iroiii the stalks, liie 
•'^hc.ives aia* tlieii stacked tor a t'ew (lay-, aftei' which they are 
t;d\, !i out, sjiread on tin' ground, and tlirt'slua! conijiletely by 
trodden on bv (aatth' (*1 b\- ht'ing beaten wit h long sticks 
si'oond method of threshing is treading by 
A long ]>eam is jdaeed (Ui two pillars fixed in the ground, 
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The men, standing on the sheaves wliieh are placed on ibe 
ground, take hold of the beam with both the hands and rub ihu 
earheads between tlieir feet as hard as they can. This proi. - .ss. 
though laborious, is very elheieut, inasniueh as not a single giajn 
will be left on the stalks after the operation. The thivsli-.j 
grain is dried in tlie sun foi’ two or thi'ce days ; alter it v>! 
dried, the ehalt is sejwiratod from the grain with the hel[) nt lii.. 
A' hid, and tlio produce is then leady for the market. Tin- lo. 
of reaping, threshing, and winnowing inachines i.s as yet uidui ivo 
in Travaneore, As tfu^ rioe lands are divided into .'^mall < 
partments and as the soil is generally in a miry Ciiiidition at dr 
time of harvest, the introduetioii o!' rea[)ing machines i> ijUiO; 
out <d the (|uestion ! but a>^ regaials the other two inaelo'!- ^ 
there is full facility for their introdtietion, and the ryots ai- 
therefore, being gradually ediicatep in the* use< ami advanta-^ 
of these. 



NOTES. 


SoiMHiiM Invfoti^oitions in re.spect of the 

jKiisniioas properties of sorghum love been made in many of 
tli. dairy it)g (*oun tines nf' tlie u'oi'ld. In IJiieeiisland, some years 
a number td' dairy rattle suddenly died while feeding on 
sni’rjhuiii. At first lioven. oi- bloat, was .su.'^pected as the cause 
m| deatli : but. owing to the ra[)idity with which the cattle 
^urrumhed, morr viriii* nt rause> than llnise arising from the 
inf.i't- gorging ot tin* animals werr Inuk'sl lor. 

('fi>fsr < (' PofSon m S^ir/jh^ft/'. I'lir luimbrr of deaths 
aiiKHig the (lairv ralth/in ( ^hnonislaiid. in tlir year 11^03, led 
tlu' Department of Agrieulturr in that State to a strict in- 
vt>iiL:‘ation conerrniiio >oi«_^diUin. with a \ n*w to determinuig 
wli- ther the mortality among tlir rows ^\a^ due to any j:)oisonuus 
lonstituents tin* plant rontaiiioil. 

It was shown that in '-oiiir rasi > tiold^ ot sorghum, with only 
di\ iding fence* hetwron. gav«' imtirel)’ dlllei'ent lre<ling resuh>. 
although the sorghum from rarh field was ird to the cattle at 
>iiiiilar sla< 0 ‘s of its oi'owih, (bir herd would be atlroted (Ui 
aiic >ide ol tin.' feller, wbllr tbr lu'l'd on tbr other side, in a field 
Uiiimdiatel V a(i|aernt, ihrMed on tlir suL'euleiit i('(Idt.r. In eaeli 
field tile ce>\vs wan e grazing <'n young s(n'ghuin. 

Dr. .Maxwell and Mi’, d. (’. Druiinieh. Chemists ot the 
Qu' f iislainl J)epartmeni. undert(a)k to sol\e the problem, 
'vliirii seemed at the* time to have certain ideinonts ol mystery. 
If V. as naturally a puzzling situation t«> dairy farmers, W ithout 
‘1'li‘uto proof they eouid not be conviiiced that the sorghum 
responsil>le for the <leaths t>f tlnnr cattK*. 

It has benni known to science for some years that soighuiu 
similar plants, giaiwii in rich se>iD, were move liable to 
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contain liighly dangerous amounts of hydrocyanic acid -com 
inonly known as prussic acid -than when grown in soils pooi ii 
nitrogen. It was found that the nature of ditfei'ent soils \vi\ 
largely governed the amount of these poisonous properties ii 
the plant. This explained why some cows were affected thrtaerl 
eating sorghum in one field, while those in an adjoining iuAi] 
consuming the same class of material, did well. The clian^in' 
character of the soil varied the amounts of prus.sic acid. 

In a specitic case it was noticed that one tield -in whii-l 
cattle were immune gradually sloped tqnvards. The analv>h 
of the soil from this field sliowol a defieieiiev in idfrogen. 

Sn'iih^ini ^ 1 1'< nrf j, ^ jnr — Potest the rv lari'! 

between the incoi-[)oration of pnis.'^ie add in the gniwii;.. 
.sorghum [dint, and the ratio .if the nilroot-ii in the hjII. 
several [>lanling> of sm-glium wen- mado in the Ihuanic 
at Brisbane, in soil e'mi[)(o.'(i almM>t t'\rlu>i\a !v of safid. U[,. 
series of [)lants was not gi\ r!i any sjireial mamirial assi>t;uir- 
while another series was manui'ed with nitrate of soda, a iiiaimr-; 
wlnjse chief element i- nitrogen, 'Phis rxperiineiit was ni td: 
in order to si*(' whe^tlen- the supply of additif>nal nitr()gi n to ih’ 
soil wmuhl increase tie* amount of prussie arid in the gr.»wi::_ 
plant— nitrogen btmigan rhue lit n[' tliat poison 

iMt*. Briinnieli inado i* p^mted analvses i\lji(‘h showed, wit' 
almost mathematical j;r^ei>io!i. that llm supply of avaifii'i- 
nitrogen increases the amount ot poisiui that s'U'ghum and "tii'i 
j>lants are eajjable ot making and stoi ing uj) within i h* ii 
com position. 

Smy/Zo/m ut !),}j, rr,,f iS/oyr.v nf ^irtxnji, - - |)et» ruiii; 

mg the stages in tlie growth of sorgluim when the [)oi>oii m it 
WTjuId be at tlie danger limit, was a vm*v inteuvsting and valu ev 
phase id the iiive.stigation. It was found l»v tin* I'Xptjii' id' 
that sorghum growm in highly ridi, nitrogciu)Us soils coule !i"t 
ho freely foil to animals with sahdy until t he plant is pre| ■ • tr^ 
to seed. 

The sorghum plant— grown utulor the conditions dcscril ■ -i" 
''heji very young, and frcuii the aoc of uo t<» 7 ur'eks. eoi iir'* 
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,i!.>tinctly dangerous amounts of prussic acid. After that age 
I lie poison rapidly disappears by decomposition, the nitroo-en 
passing over into other and strictly nutritious elements of food. 
When the thnvering stage is reached, not moi-e than a trace of 
the poi.'ioii is fouiul. 

As the growth of tin plant do. s not entirely depend upon 
the age .O' the number of weaks since it was planted, it is as 
well to speak of its stages o| ih-\ l■lopnlent. It may be genei'ally 
state’ll that the* soiglunn plant is nor sate for feeding until it 
rh-aclu’s tlifo tldUfot iriLf <>1* (iinL;- 

Whrn )inni>l Mirr^l // ro>(s,~^Y. 

^^a\\vfoll that < \»ai .-ot-huin. ainl >ue]i [ilauts as liiay be 

ka.fwri to (Miitain tlaiio.a ou,- aiiinunts ..f prussic acid, irmv be 
judiciously usod a> a iiiiMuo* with tlry hay cliaft’ to make 

tlif ferd tasty to aiiiiiiaU Wlimii dihu. d in ihi- wav. the ^^eeii 
-•rohum l>f‘iii- very <aiv!uliy >tii).d up and mixed with large 
(luantitics (it' tlm dry I'.-r d. n., hiti in will fitllow. The dry feed 
1-. ill tills way. aU-i math- t-apaiiit- (»t' 

1 hat thcro is a dam^fo i' ]ii allowiiii:' stock tree e<airse to tlie 
ynimo giatwitio St .|•■^dlUIli i- i- \sui<i doubt, siiicc it has been 
[tO'Vf'n tint! tin* whoh- ir ai’oh i.- dm/ to the pieseiice of the 
as stated. I h' la<’i .rt lii^ poi>iiti lirnie; jU'Ussie acid 
aremmts for tic* sudd-m fatalitu-^ imiimdiatc! v ftillowin^ when 
vows ha\'(* tr«‘c access t" NurLthuin pi'^dmo ti und i the conditions 
oiitimed. I he pi'ussie atud rapi(!i\' >preaiU through the s^‘stenl, 
has an idino.'st mmirdiatf tala! ■■tlcci. 

It may b»‘ mentioiifd that lii- plant -poison investi^'atioiLs 
h;i\«‘ been extended to include imd/ic >ugareane. and most ot’ the 
iti’.isses in u>e, Ihaissie arid ha^ lu m toinul in <[uant ities varviiiit 
a mere trai'e ami up to the dangei’ juunt. So far. 
■^^'•ver, only /'oum- o/^ /oOic;* ,, (■•uno anyv^]le^e near tlie 
!'chum |)lant in it.s daiigt rous i fUitt'iit <cf ilie poistui. Sugar- 
‘■ ‘‘■' and e Wf’io h-umi fix e of' prussic acid, 

^i ice.s wero found in mai/.e prodmad in lich soil, lull not near 

' danger limit. [Anrh -h'-r'* t/on7/r o/' AV/'' SdefA Ild/rs, 

^'■vemlH-r I tin ^ 
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(^l), Mai/f: as a Scoak Ckoi*.- -(Le Mais, cuUuro.sucrion; 
BnlletiiL ayricok di' I Ahjrrii: et dc hi T^onsiv, 17e. An., No. 11. 
pp. oGo-aU-I. Alger. ierJuin, l!Ml. 

So tUi' sugai’ nianufacturei'.s luive never thought uf utilising 
the proportion of sugar which maize, like sorgliuni and sugai 
cane, contains in its stalkk 

If the ear is detached from the stalk when still milky, i 
gradual but constant accumulation of sugar takes {)lace in tlr 
stalk, equal to the average sugai eeiitent of the best sugarean- 
( 1 7 per cent, i 

Mor€M)\er. iiiai/e (rom which the ear has la/rm removed, e 
longer as.siiiidates the sdiea \\ hieh eiierusts the peri[)hei'ie liln'- ^ 
ot tile stalk, thus making it impossihli* t" utilise tln^ Wie : 

the sugar has been d rawii n(!‘ wliol'/ >uhsianef of the stail. 

eM.)uld he l'^al^eed t'l ptd[> and cellulose tor [>a[)er-mill>. or enuie 
be made into (.ienatured aleoleih or pi'essed to loi'in a eattledeed. 

According to l^rof. Stewart, inai/.e contains sH [ler t*ent. < ! 
sap with 13 peT cent, of sugar, whieh means a yield of from si i- 
91 kgs. of sugar and !MJ kg.-. ol pulp pe*r tonne. The gis < 
eai’s would yield In jier C‘;nt. f»l their weight in .aleolioi at '.e, 
and a residuum ot .> p^n' in pulp and (»il-cake. I'ieh in alhe 

mi nous mattme 

A company with .i capital of [o niiHion doHais has .srt up . 
factory at Murrysvlll., \\h stni.)reiaml (’o,. I\a,. uhieh is imw c 
woik (ha\^mg oh tlic sugar Itoin inaizi/ and ii’^mg its other indm 
trial bye-jiroducls. 

l2p TnK.VTMKN'i OK 1 m)o| ■ A.N'h- Moe I H 1 )lSKA.>K. - ( Min hraiie, 
bares Mittcl bci Bchandliing der \raiil-iiiMl Klauenseiieli- 
Zeii^An'ifi. dn' hfiuhrrrtsrJmlls-h^Dinnrr ,]n.< 


1 “f erf.. irir,rm..I eharl-^ V ruvl m...- a.,,k !...n.-v .. -i 

rh. ma.k.| ;C ICcgn, Mara!. :!; w:. ti,,- a .nnn..r .o ^ 

fr. m rn;i!/.' a.tik, ; I, afs , ,v:., {. r,. ,v. ,rC.. .,,h.| K,,nil..r fo a 

(iai^rr, itiOn.:C:r,, I l.y- ax, i i.-f .ui ] .ai.r ri.iniC. I,., vr si • Weii 

e,.xrhom.nau.aaiks..ih., en,]., iv.tmvh. 1. ’n-o,ut,o,n -ii A.ra- 

I orino, 18f:5, V./, I V. p, | j^i. 

8 I h.nn* . .-roto Kir-, Or:i-| r..ii rKn-iisi). 
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so J, Xr. I G, S. 202 . Braunschweig, 21 Juli, 

I ;m . 

Ireatiiient with nitric acid fur lout-aud-iiioutli disease is here 
.icscrihcd. Fur cows twu ur three tuhlespoonfuls a day of nitric 
acid at If) grs. [)er litre uf water (2| uzs, in ! gallon) is said to pre- 
vent iiifectioi] and elfeet a cure within a week : tlie hoofs should also 
iic washetl, and painted with woud-tar and the udders should be 
washed with nitric acid at uiie-third ol' the above strength before 
tiid alter 

Pigs and cahes shoiihl have oidy one to two tahlespoonfuls 
;i day. 

ut ill.' l^uivau of' A-i'iruhural Intelligence and of 
Plant Dl^eas. s. I nL i nalmMai ni' Agriculture. Kume. 

• Iiiiy MM !,) 


ISoY IIkans — 111. Hejinrt <.]] tin Agiicuitural Stations in the 
I eiitral l^rovinnt s and 1 Jei ar U' the v.-ar ilMn-ii contains a few 
note.'^ nil lln‘ e\|BTirn-'nts with thr cultivation ot' Sov Bean at the 
l^iwarkhera ami Nagpur ( ’olh ge i'arni.-. At tiic former stati.in 
it small .->( .‘ded dapam sM \ arinty. whieh hail l)een accliinati/.ed 
at \<ig[uir. wa> grown ..n ahout ‘ acre o}’ soil. The 

'Top IS vi-ry hardy and gi’rw s[)|ondi(lly, giving a yield of a'oove 
ll)s, hean^ per aer. I lit vred ua>ana]\sttl hv the Agrieul- 
= ura! (jlieini.st and gave a \> i\- di.-apjiointirg oil percentage. 

' " p' l’ f‘'nt . Mils \arn I^■ i> ( \ id< nily more suited for forage 
purposi's, and sonif new \arit ties, which have l)*-'ei] ohtained irom 
Maiieluiria lliis \aar 1 .\‘ the eourtesy o} Messrs, ilalli BnTliers. 
'^' 1 ^ !>'■ tri.'d this \a ar. On the Nagpur ("ollege Fai ni “ the 

'arm variety, iiurodueed in l was grown on an extended 
^'■ale tilts year with and without superplios[>hate ; Id acres were 
'rile lami eliostm was a field which previously liad grown 
wheat ..r gram, a low . lying Imavy eo/o lieid. 'I'ho outturn was 
d(iO ll)s, |„.j. jP,, ^vhoit ari'M. This is a siiiall-si'cded late 

^arif'ty. 'Die pere.mtage of oil is only Mk loo low for conmier- 
‘■’al purposes. Il.('on(ains a higli ptuanmlagc of proteid and 
'^hould he a good sl. i'k h od It may he icgarded as a todtler 
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variety. Some 15 new varieties were tried tliis year, and it is 
lioped a number ot new importeil ones will be available for trial 
in 1011-12. Some of the variories tried, look as if they might b« 
promising. ” At Push too, .soy beans obtained from Nagpur wen 
tried, with the result that a yirld of nearly seven niaunds pei 
acre was obtained, which is not sutiicient to pay for the cultivation 

and for the occupation of the land for two sea.sons. — j Editok. 

« 

* « 

A BKIEF NoTK on THK \V KKO spt/tdff/irnitfY 

The ht)is is a noxious aggressive jungle grass ami a great eneni\- 
to cultivation. It is the prinei[)al oi)stacle in tin- cultivation nt‘ 
the Malwa Plateau of Cential India and some ot the Munde] 
kliaiul tracts ot the United Provinces. Some say that it is du* 
to age of cultivation, tliat i.--, wlnm cultivation is carried >»n 
eoutiuuously fora long [)<'riod, iht- soil gets exhausifd and worn 
out and the /eo>> breaks ii[i : other,- hold that it is dm- to land 
lying hdb>w for a con>iderahh- period ; while others again eonsidn 
that it is due to tin* want of iiitensiv»mess in etdtivation in 
sparsely poj)ulated tr.iet.-. Its eauses are thus as vet uudetinablr. 
It IS cei'tamly iiidieativc ot gooil sod. In tin* Malwa Plate-au it.- 
roots are very deep, ranging between i\ and 8 tert. If ahouinU 
chiefly \u j >01 r Helds wliieh sfeiii to ta\oiir its growth. It eau>* > 
a serir)us deiiresslon in agrieult tire and a lo.>s of levenur to tin 
State. Various methods liavt been suggestt-d to eradieate it. 
sueli as a special plough oi- the swamping of tin* iiilrcted art-a and 
so forth, hut I am not in a po.-ition to say Injw far tln-se method- 
have pro\'ed successitil. leuauts ait- not able to sm^^^est aii\ 
remedy in eradicating it, but ex[)m’ieuef‘ gained in Mai wa show- 
that it is otdy by the continuous growing of* rohi rr<jps it is kept 
lu check. \\ heat alternated l>y gram doc-s a good deal in eausiiii; 
it to disafjpear. If this ope-ration fails, tlie laml must lie falbea 
tor a period ol 10 to 25 years \\ iicu k<fns di<‘s a natural tleatb 
In eases where irrigation is pos-dde, some InUter results might b' 
achieved but the labour and outlay are eoiisideralde. 

As regarrls the etfeet ot lorus on re*\ enue, the method adoj)t( 
by the Hoiidde Mr. H. J. ll(jaie, i.c.s., late yettlcmcnt Commis 
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sioner of Indore, reduces to an appreciable extent the hardships 
of the tenants. He introduced a factor known as “ Kansla ” into 
the asses.sment of the tract by deducting 12^"/ off the rental 
from the gros.s a.sse.ssmcnts. And the subsequent rules were that 
if a tenant did not cultivate a Lan, field, two-third.s of the 
a.s.ses.sment would be let offin that year. But if he brings that field 
under cultivation again, the full as.se.s.sment as originally imposed at 
.■jettlement will be recovered in that year. This has led to a 
(1 is tin cl gain both tor tlie tenant and the proprietor. 

If the treatment of land is viewed in this way mkans- 
infested districts, it will only he in extreme cases that a necessity 
on the part uf a tenant will arisr to abandon liis infested 

holding, (A.iLimv.v Pkasaic) 

• » 

Salis Koii d hose whu have gi<iwn paddy under care- 

lul obser\ ation and on theii' nwn res|)onsibl]itv without local ex- 
pert assistance, will pie i ha lily liavt* noticed its extraordinary vaga- 
ries under different tn atnionts. 'Fhough paddy is no doubt an 
exceedingly easy crop to grow if certain simple imles are observed, 
neglect of tln‘s»‘ »‘ss(.*ntiais appeals to be absolutely fatal to the 
production of a full rrop. An instance to the [loiiit is the well- 
kiHJwn fact that in ceiaain suiK early ploughing after harvest 
diminisfics the yield of tlie t'oilowing [ladtiy crop. Anolheristhe 
prafttice called /o<yo/’ in Shahaiiad — t he draining of ]>addy-tields in 
the last lortiiight o| Septmnber and la'-llooding early in (October — 
wliich i.s the tlespair of tin' (nuial 1 ). partiiieiit, but has been found 
to give an average iiierease of paddy of luai'ly S niaunds per acre 
at Dumraoii, onut veai'S, 

From time to tinm curious praelict s in paddy cultivation 
eoine to light, thie is that meiitionetl by (Jraham {At/nv^ih^na^ 
Aoirmul •‘f /m/oi. \h>l. \M. Part H') of throwing the leaves of a 
j'oisoiious plant {Clf rnlli,iUs)ou the water of paddy-fields 

attacked by stem -borer. Another, to which Ih\ Peather has 
<lra\vn my attention, is the use of the leaves of husfitt (Adhatoda 
'‘o.s’nvf) by cultivators in the Sutlej \ alley hetove planting ]>addy, 
I'T the allegral purpose of killing a(|U;Uic weeds tliat would other- 
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wise injure the rice crop. An infusion of these leaves inis been 
shown to be poisonous to aquatic lite generally. (Hatulbook oi' 
Commercial Products No. 10. Adhnhnh^ raswa,) 

Khari Niriv.d' (Crude Sul[)hate of Soda) is used l)y cultiva 
tors in small quantities— a few pounds [kh* acre do cure a disease 
of paddy, in Shahabad, said to be ilue to soutli winds. 

In 19 to sulphate of magnesia was applied by yniith, in Uc 
tober, at Cuttack in Orissa, and at Ban ki pur in Hihar (see tin 
reports of the Bengal Agricultural Department, for lIMO-ll) 
It produced no a[)[)t'eeiahle etl'ect at (hutaek wliere tin* soil i> 
sandy, but at Banki])ur on heavy soil. alrea<lv rich \n magnesia, 
one maund of tlie salt ap[)ar'*ntly ga\a‘ an increased vield ■•! 

maunds of paddy : i! inaunds of salt. 1 I maunds of paddv: and 
“) maund.s, lo maunds ot paddy. j)er acre, more than the untieatt-d 
[)lot. Owing to this soiiit*\\ h i( sur[)rising result, a rongh rxperi- 
ment was trieil at Push in llHI.oin* maund per acre of A'/orr- 
being ap[)lied to aci>*s ot j)a(ldy, ami an adj‘»ini?ej 
siindar areai being lett untreatnl '{ In- treated land gave o\rr 
maunds, the unti t'Hted. gj maunds pf-r aci*e. I'hc* j)revii)U' 
fertility ot tliose [)lots haii not bc‘en eom[)are(]. and tin' cxpiuanienT 
was not in any way exact, iiiit tin* dithwence in yield is very gr.*'0 
and possibly signiticant. ( onsnleued m eonjnnction with fin* n>t - 
Of poisonous halves referred In abo\'e and witli (he* practice of 
ill Shahabad, these appar“ntly striking ♦‘tl'ects of the apj)li 
cation of these salts so lat** a> October, just before fbe paddv 
bowers, may indicate tin* presene*e in the water of paddy liohU 
under ceitain coinlitions. o| some* deleterious factor, possible 
biological or of biological origin, wijicb can be rendered inaetiv- 
in varij)us ways. 

1 he [loiiit Would sce*m to be* oin* (hat woubl well re-pay m 
vestigation both in the laboratory and in the field. (A. C. Dohhn.) 

biELi; Bat hxiER.MiNAi ion. --Iiande>wners troublml with rat' 
or niioo nnght try a me‘tbo(l of rlestriiction wfiieli has been 
followed with success m Iaiddk<>t, An ordinary brazier (angitlu) 
is provided with a dome- shaped cover, in the ea.'nirt! of which is a 
snicill funnel, lo the funnel is attached a piecj* of llexihh 



N<jTKs, 


211 


tubin^^ and to tliat ajrain an iron pipn. Sulphur is sprinkled on 
live charcand in the brazier and tin- funu-s are carried by the 
pipe into the mouse-hole. They ran.ily through the holes and 
kill the inmates, Xeiglibouriiig e.v.if holes should be blocked up 
;,s far as possible. ( From the /^o,,oh . ,ov,/ .V-Ves.) 
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Pkeliminary Si'riiv ok thk J^ki- Rot ok Si’oakcank in thk Romhav 

PrKSIDEM'V, by (r S. Kn.KAKM. LA^r, A -si STAN I A[YroLool< r. 

DkPAKTMKNT ok AbIUoKM rRK. I^OMBAY. l^l'LLKTIN X O. 44. 

Price As. 8 ok Ip/. 

Mk. Kl’lkakni toured iit llu' (‘hi of suoaro;iiie-^To\viii<^^ di> 
triets ot' tlio Bomliay Pre.sidetH/v in order to study (ht‘ distrilm 
tion of the di.soase '■ J{ed Rot wdiieli eaiises sti iiiueh Irt.-ss ii* 
orowers nf eain*. Plie di.-casc was fhuiid to h*‘ ooimnon <01 thick 
canes, especially on canal -iriy^atr'd areas, atid when* careful 
selection of sets is injt [a.iotisod. it has hfa-oinc opidoinic. W’hon 
red rot is pre.sent, altliouoli <*ane> may look lira! thy, there is a 
yo’eat reduction of suoar. I)ecausc tin- clfeci of tin* fungus «m tie 
cane is the inversion ol‘ sucrose. As r»‘;.(ards clicckiui,^ tic 
disease, Mr. Kulkarni says :—*■ From the experience so far 
gained it is evident that ^e/cr//o,» ,}rritrs ntosfhf {hrofnfh th> 
fhsea.^ed ^ srfs' hpimf y>/ar/cd. It is, thereforre ehuir that i! 
selection of sound cuttings tor planting is earrital out (‘onsistcmly 
and steadily, there will he little danger of a general outhroak 
disease. There is proijahly no part in tin* whole operati(m of the 
cultivation of sugarcane, where a little' time can h(? so prolitahl\ 
spent as in the inspection of cuttings to he employed for seed. 
Almost every cane field contains .some plants attacked by red 
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,ot. It is [)ut‘ha[)s iKJt possible, us ytt, absolutely to prevent 
its appearaiico ; but it eau l>e checked atul prevented from being 
;in cpideinic. ^ {f nil ili<' irlrirh hr takrn to thevl' 

fOnr (lisrnsrs thr i .< .<rlrrf ti/n nhfl C;.< (t'/(H7Uifl07t of 

■ srh' for plniihtifi. It slould as essential a part of the 
loLitiue praclicM* in planting as the [ircpaiation r)f' soil, inanui'ing, 

, tc, d'he liealtliiest p«)i't!oii of tlie Held slnuild be earefullv 
ins|)ected pre\ i<)us to l)ar\av'>tiiig, caro being taken to remove all 
patches which air stuntrd, or poorer in any way than the 
'.uri'oiuidiiig cro[). //mo/ flu- .<rfs fr^uii tjtf.<r foo/es hr 

rot'rp^lhf rj-iinUii'J. < h(l tj tj, at irjiih' pifj, aj the Cut 

< iif.l'' shaalfi If/' a III! all tj,ifsr tla(t ,<}i(}U‘ ff/nisOpit of t'rfljhaf- 

'ui<l shmthl hi' iinh^'Sitat’intjhj < < ai<h fnitnl . ddiei'M is llo doubt that 
this rulo will in many <*ase.> vet so as to exclude the greater 
niitnl)er ot the cuttings, and in placet, lilce Sholapur, where top 
sets oidy aiN' planted, tlnwe will ho vory few sets left tor plant- 
ing Ihg areas Ihit evni if this is tlie case, tlie inclusion of 
aiivsuL'h canes in tho so^d i- fiMUglit with the danger of }>ro[)agat- 
ing thr (iiseasr. Tle‘.>M v. rv h‘W sMts should lio planted separately, 
in a wcll-draiiird part of tlm Held, and next year again selec- 
tion should he madr. and tii two or three yrai's there will 
1 m. a Mitlicient iminh. i of go-.d motings to plant the whole 
estati*. 

“ Tin* otlier mode of tivatnieiit tie- <Mleetion of varieties. 
Ill some eases most careful s. -lection ol sets will tail to reduce the 
disv‘asi. within nianagcald' limits. In such easts the eHicacious 
r*‘inedv is to repiaec the atlected variety 1^\ othei> which aie 
more resistant to tlu* tliseasr. 

" Wliich line of treatment shouKl be adopted first will 
d'‘[)end u[)on tin* valuoof tin* variety atou'kcd. If it sliould be a 
valuahh* \'ivrit‘lv. gre itl\’ superior to any that art* kiu)w n to be 
i '-ist inl. It would h ■ l>(grer to atronipt to eradicate t)ie disease 
Hv careful selection and possibly hy importing clean ‘sets’ from 
anotlier locality.*' 

l^lanters of sugai'cane will probably tiiul these lecoiiimeiida- 
*tons well worth tiieir attention. —(A. C. D.) 
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Thk Imfrovrurnt i\ thk Yikm) and Ql'alitv of Indian Whkai. 

BY AlRKHT IIoWAKl), M. A., F.L.S , ImpKUIAI 

EcoN('*Mir [Botanist, and (Jahkikllk L. C. Howard, .m.\ . 

As^OC’IATK ANl> S()MK 'I'lMK FkLI.OW OK XkWNHAM CoLI.KM . 

PkRSONAL Assistant to thk ImpKIUAT KroN-OMir HoTANi>l 

(RopriiU from the .foiinuil of tho l^omh.iy N'atiir.il llistmi 

Snciety. ( )ctol)or 2 1 . r.> I L) 

In thi.s pA[)ei-. read befni-o the Bombay Natural Jlislnn. 
Society, .Mr. and Mi-. Howard yd\ ea .sketch ot‘ the wheat irive>. 
tigatioiis which have ['ormed so larr^e a [)art of their wi>rk ai 
Piisa since IlioD. 'I'ti * sutaa-v, selection and hyhridlz i tiori wt)) ), 
which has residte I in tin- [n'oduction n{' pma* tvpes .»f wln a' 
S()me nf which h a\S' ^ -a ni ' Jiiounctal by eN[)'M‘t opinit)!!, aft^ i' 
thonuigh milling and baking tevsts, to be- e<[ual iiwvalur to the i)-sr 
Manitoba wheat, is described, and tin:- authors go on to refer t ‘ 
the system on whicli thv- land on \\-hich tlies** wheats are oi*,,wi: 
is treated, which, the authors sa^^ is ■■ mercK’ tlie a[)[»]ication 
commonseiise to crop pi'.jdiiction in the plains. ' A groat <}r;f 
has been heard of dry-tanning methods and llnu’e h<vs heoii iiin- c 
speculation a^ to the cantos nf rlie \\'ell known hemdieial resnii- 
of thecontinued cultivation of the soil and its t*\posure to th- 
sun in the hot weatln.-r, hut i? is only the e\p|anat nms put lic 
ward that are in;w. .md tln-y may (a may imt hr eorrect, 41; 

principles tlirinsel ve,>, havr pr(4)ahly iiern t-'t:il»lished ain-'!i’> 
agriculturists since tin; dawn of agriculturr, h j., characteri-t r 
of the authors this pape-r that they should have earn- - 
tile logical and consistent a[)plicatiun ol tlnese pnnci[)les thi'oU'jr 
till they pnaluced the results described, but when they refer t . 
the ••conversion oftiie Agricultural I )e[)artment." they appro 
to lose sight <')! the tact that it is just m the a[)piK;ation and n -; 
in the perception of such princi[)leH that the ditlieulty lies. 41) 
efforts of tho Agriculturists in the Provincial Department- ’ 
Northern India have for long been devoted to the devising rC 
means for economising human labour and cattle power at liarve- 
time, so that the stubbles can l )0 |)l<jughe<l a.s early a.s |>ossil)l- 
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anti witii the ^n-adual iuiproveineut oifected by the introduction 
id’ reapers, winnowers, and perhaps threshing machines and 
specially designed plouglrs, the wholesale application oftheprinci- 
[)les referred to will no doubt sotm become possible. From this 
point of view the (’onvorsimi <;f tlie Agricultural Department” 
appears to deiietid. on the recruiting of engineering skill rather 
tliaii on the inculcation of accepted principles.— (xA. C. D.) 

The Cotton Staine]: Ike, i;v P. L. Outpy a no T. Thornton 
(POAIU) OK AoHi('LU'L-RK. TkIXII^U) : CIRCULAR No. ^ 
rAf.E< 2 : 1 , ONE Ih.ATE AND 12 TeXT-FIOCRES. 

As its tilN- iiiijilios, this Ikdletin drals witli the ^Aest 
Indian Cotton Staiinh’ Pug ' Aio/'o/'d') which i^^ .'stated 
to 1)0 tln'^ Worst p'.'>t of eotton in Trinidad and Tobago. In its 
general appearanc- and habit, this insect approximates clo.sely 
0. the Indian ]h d (^ntoM-Hu:: (/A who.^ life-history 



been dotaiied in Kntonnk>gie:il Memoir No. d ot A olume 
The inetlunls r„«,ul O' uso fH- tlu- control 

Iinlioy nry (lierol'oro ol intcvo>-t to ti> in 'hr )'■' 
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found most sueeossful art* (i) trappinj^ of tlit* bui^s by nutans (»t 
balls of seed eottou tied up into bundles about the size of a fist 
and suspended on the topnu^st bianehes restiuL^' Ui^ainst the main 
steim aiul (ii) collecting- tlu* bii^s whilst the cotton is beine 
picked. For this pui‘pose use is made (d a tin funnel with an 
attaehetl sloevt^ ov bau ‘>f clotii, the buL;> beini^' sliaken into tin 
funnel aiul falling down into the bag. w hei t* they are collected 
until the bag is full or nt-arlv su, wlum tlu* string at the lowet 
end of tht* bag is untied and the bugs eiii[)tied init> a \ esse! 
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insects which attack, or aif I'tiund in. tin* \'ai lulls xartetie-^ id 
W(M.)ds u>ed ill the manufa''! ui'o of t*'a ehe^ts. the pi-riod> at 
which attack talo-s place, the oxtrnt t<j wlneh the ditleront kiinU 
«d‘ woods used for tea-chests are suseepthdr attaek. and lie 
etiect of seasoning of wuod on it^ su'^coptilnlit v to attack, 

ihis lln[Uiry wa-^ conilneticed a> a ie>ult of tlie di:co\ei\ 
that lea-chests, m which tea liad lieeii ^eiii fiian (hdcutla O- 
Australia, were found on arrival to have in eii attacked hy hoiiin,^ 
beetles which were living in the wood. Tin- An-ti alian aiulioritio 
objected to the immigration of such undesii-able aliens and [mint 
ed out that the importeis were liabh* to a line of ten pounds |oi 
every specimen of a noxious insect thus brought ml(» the 
country. It therefore became a matter of considerable pecu 
iiiary interest to the shippei’s to find out liow the chests becatin* 
infected and how to prevent the damage. The present paper i> 
a short |)reliininary rdsuine of the investigations made into tlii> 
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jbjcct by the Scientific Dep^U'tnicnt the Indian TeaAsso- 
[rttioti. A Icn^ list is ;^n\cn of the various insects found in 
ui-chcst woods, many of“ thcrri Jncre casual visitors, the worst 
osts bcin^< l)oetIcs of the fafiiily ()( “ Shot-hole Borers/' The 
ood is most frc((in*iitly attacked wlvre stored and left un- 
isturl)ed in ;^f>f|o\vfis, iu eontact witlj sawdust and wood- 

•fusc. Soft woo(l>. sueli a'< >////'// (Bombax nialabaricu.n). 

: attacked to a j^r«‘at*o' extent tliaii liatal ones, and unseasoned 
oofi is attai-ki'd mor«' re adily (liaii sf:'aso)ied, - (T. B. K.) 

1 KKKXM wrniNo IN M\'Oi:k. lo Lk-mk ('. (’orEM.w. m.a.. p}i.r>.. 

AN(> o'llfKKs. Hi I.I.KIIN X ', 1 OK IHK tiKXFItAL SkIJIK- Jssl'KI) KV 

IHK I )K)'AIvT'IKN r <ip Aoi;|( I’M [ i;k, Mv-o|;K Sta I K. s pLATEs 

e'i: ■> Text KiocKK-. Pkk k s aima-- 

TfiK |>rartic*' of iiianurniL; is it ceniny^ the attention 

d*‘sf*rves on tlc' part o| tie StaO' all n\-er Inrii.e In the 
‘un|ab, ujUoi rah‘> at" is tiiifT"d "It M'op.s. o} '•aiiliai { ( rta 

i.xrd) sown toi II Mianui iny undor cri’tain conditii^ns. and 
i Madras, tin:' I )< partni"!it o! AL:!n'uhuia' has umlertaken th(- 
ipph' ot' so"d of S">hania f"i’ this purpox* Tills bulletin on 
I’ocn- rnanm iti^’ m Mvsnti ipc 'Cii\' f \p!aiii> \\ bat is alreadv the 
raetieo in that Stafi’ and how thi^ praoin-o may hr improvod. 
u( a \'ei’\’ rh ai and ^•oIl(‘i^o ai romit "f tin way in wliieh 

poiininous effjp.s hrie fit I ho -"il ’a lim plouohrd in. A seides 
t oxe^-llent pliotooj'aplM lu-lp t" InniLT home to all whei ean 
ppi'eeiatc sueli aids, tlm definiti’ iiatnre ot our kiiowiedue ot 
le [MaMiliar finietion of h otmiinoiM erops nitrogen oatluaers. 
n<l, with lh(' analv>es liIaoi:. make this hulletiii ot inttu-est \o 
uriculturists in fUlnm parts (^t' India, 

The casi* tor j^rea-ii inanurniLi. u* Ljeneral is pethaps uiidor- 
ither than oN’t'istatcal. no mention hmiiL: made of the probalulity 
hat a eoMsiderahle furtiier addition is made to tln^ nitro^om in 
he soil hv tile action of haet<a‘ia, othi’i* than those found in the 
'‘ot no{|ules. on the rottm^t earhcuiact'ous mateihal ploughed in. 
hi the other hand, we ar"' not sure that everyone will agree witl 
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the Authors of the bulletin in condemning tlie cultivators ol 

Mysore for yielding to the teinphition to gather what crop they 

can before ploughing the remainder in. The iirimavy object of 
•^oTiculture is to get a crop ; the t)riucit>le t>f a bud in the hand 
being worth two in the busli carries greater weight in a country 
where rates of interest are higli and crop conditions more or lcr^^ 
precarious, and the ipiestion of how mucli of a crop it pays in 
gather and how iniich to plough in will [n-ohahly always de[H‘nd 
more on whether the crop is worth gatlieriiig than on any 
considerations as to its value foi’ ploughing in as u manure. Tin- 
essential priuci[)le of greeiionaiiuring appears to be to ke(“p erop> 
on the ground whenever possible, ploughing them in when thert 
is no better way of dis[>r)sing ot them. iVi haj)s, the most prom- 
ising extension of the a})[)lieati<iu of the prineiple in India i- 
the svstein referred to in this bulletin, ot liroadeasting the grer-n 
manure seed in paddy, a week <■]' two i)etore the erop is cut. - 

(A.C, D.) 
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